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HISTORY OF CANADIAN SURGERY
FREDERICK MARLOW (1877-1936) AND THE DEVELOPMENT OF TH E 
MODERN TREATMENT OF CARCINOMA OF THE CERVIX
A Forty-Year Review of the Treatment of Cancer of the Cervix”
W. G. COSBIE, M .B .(T or.),t Toronto
F rederick William Marlow was a son of 
the farm. He was born in Durham County 
in 1877 and received his early education 
in the local school and Port Perry High 
School. He was a medical student in the old 
school of Trinity University before the 
union with Toronto established the present 
Faculty of Medicine. He graduated with 
honours in 1900 and after postgraduate 
studies in London at King’s College, Uni­
versity College and Middlesex Hospitals, 
he became a Fellow of The Royal College 
of Surgeons of England in 1903. The Eng­
lish fellowship at that time was the hall­
mark of the well-trained surgeon and this 
was always a great source of pride to Mar­
low. His gown draped his casket on the 
day of his funeral.
On his return to Canada he was ap­
pointed an assistant surgeon to St. Michael’s 
Hospital and surgical registrar at the Tor­
onto General Hospital, and he was given 
a teaching appointment in the Department 
of Anatomy. At the Toronto General he 
came under the influence of Professor f. 
F. W. Ross, who had trained under Law- 
son Tait and was one of the first advocates 
of the technique of total abdominal hyster­
ectomy.1’ 2 In 1907 Marlow became senior 
assistant surgeon in the department of 
gynecology at the Toronto General Hos­
pital. The close association with Ross in 
his work in abdominal and pelvic surgery 
lasted until Professor Ross’ death in 1911. 
He then continued his service at the Tor­
onto General Hospital in the new and 
combined department of obstetrics and 
gynecology, which was established in 1912 
under Professor B. P. Watson, and he was 
appointed associate professor of gynecology 
in 1913.
'’The Tenth Annual Marlow Lecture, Academy 
of Medicine, Toronto, March 1962. 
fOntario Cancer Foundation.
Fig. 1.—Frederick William Marlow, 1877-1936.
Marlow had the distinction of perform­
ing the first operation in the new Toronto 
General Hospital on July 15, 1913, when the 
hospital had moved from the old site on 
Gerrard Street to College Street. In his own 
words, Marlow was “one of those pioneers 
in abdominal surgery commonly referred 
to as gynaecologists”. He was a product 
of the time before the modifying conservat­
ism born of the union of obstetrics and 
gynecology restricted the activities of the 
gynecologist to the pathology and treat­
ment of diseases of the female genital tract.
A review of his bibliography shows the 
effect of his training and early associa­
tions. In 1904 he published papers on en­
largement of the prostate3 and the surgical 
treatment of gastric ulcer, and the next 
year on excision of the wrist joint, simple
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ulcer of the stomach and duodenum,4 and 
hemorrhage after appendectomy.® Subse­
quently papers appeared on “Excision of 
the Bowel in Some Inflammatory Condi­
tions”, “Rupture of the Gallbladder”6 and 
“A Report of a Case of Laparotomy for 
Tuberculous Peritonitis and Suprapubic 
Prostatectomy 3% Years Later with the 
Exhibition of the Patient”,7 and these when 
he was senior assistant surgeon, gynecolog­
ical department, Toronto General Hospital.
Another paper published about the same 
time entitled “Case of Entero-Uterine 
Anus”8 was the basis of a teaching anecdote 
which I remember very well. An induced 
abortion was followed by peritonitis, and 
a loop of intestine was dragged into the 
uterus producing a small bowel fistula 
which discharged fluid feces and excori­
ated the inner aspect of the patient’s 
thighs. After closing the cervix, the uterus 
and adnexa with the loop of bowel were 
removed, and an anastomosis was estab­
lished. The patient’s otherwise uneventful 
recovery was complicated by an attempted 
suicide, which was frustrated by the nurse 
catching her ankles as she disappeared 
through an open window.
Marlow was an entertaining teacher with 
at times an engagingly direct approach to 
the mind of the student. Fig. 2 shows his 
master plan indicating the relation of symp­
toms, disease and treatment.9 He made the 
whole gamut of gynecology appear to be 
almost too simple.
In the operating-room he stood pre­
eminent among his contemporaries. Per­
haps today it might be thought that he 
placed too great a premium on time, 15 to 
20 minutes was not unusual for a sub­
total hysterectomy and five minutes for a 
perineorrhaphy. One must appreciate that 
he was trained in the tradition of Lawson 
Tait and in those days, and even in his 
own, time was a major factor in surgical 
excellence. At all times he was capable of 
meeting every complication within the ab­
dominal cavity with skill and competence.
In 1932, in an address which he gave as 
chairman of the Wellesley Hospital Clinical 
Society,10 he referred to the fear on the 
part of many of the coming of “state medi­
cine” which he said was “a yet encephal- 
ous monstrosity”; he also complained that 
no action was being taken to imple­
ment the recommendations of a Royal 
Commission with regard to appointing a 
Cancer Commission to develop a program 
of supporting radiotherapy and the build­
ing of a Cancer Institute as a “master 
centre” for the Province. He had just re­
covered from one of the early attacks of 
the illnesses which from then on were to 
plague him until his early demise in 1936, 
and he concluded that he hoped he was 
learning “when you are on your back don’t 
forget to look up” and “when you are on 
your feet don’t forget to look forward”. 
One may well admire Marlow’s forward 
look. The Ontario Cancer Foundation was 
incorporated 12 years later and the Ontario
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Cancer Institute and Princess Margaret 
Hospital was built and opened in 1958.
In October 1922 Marlow presented a 
paper before the Academy of Medicine, 
Toronto, on cancer of the uterus.11 He 
stated that “there is a stage in every case 
of cancer of the uterus when hysterectomy 
is applicable . . . but, unfortunately, this 
stage is very frequently passed before any 
symptoms are noted which might even 
suggest a diagnosis” and “in spite of its 
refinements” largely developed in the pre­
vious 20 years (1902-1922) “hysterectomy 
is inapplicable to . . . the majority of cases 
of cancer of the uterus” . . . “Extensive 
operations” such as “the method described 
by Wertheim, are in one’s opinion abso­
lutely without justification and unpardon­
able. A high, early mortality, distressing 
complications and sequelae and the prac­
tical certainty of extension and recurrence 
have justly caused this futile procedure to 
be largely abandoned. Two useful features 
of the operation . . . are of value . . . for 
operable cervical cancer . . . they are dis­
section of the ureters and clamping the 
vagina below the involved area”. Further 
he concluded “One is not yet convinced 
that the solution of the cancer problem 
will be found in radium or X-Ray”.
In a tribute paid to Marlow1- it was said 
“he had a mind always receptive to advanc­
ing knowledge but at the same time keenly 
critical of radical departures from that 
which had proven its value”. Perhaps it 
was unfortunate that he received his post­
graduate training in London two years be­
fore Wertheim performed his first opera­
tion there in 1905. The recognition of the 
value of the operation in spite of the death 
of the patient three days later from a ful­
minating peritonitis13 was the basis of the 
work of Cuthbert Lockyer, Comyns Berke­
ley and Victor Bonney from that time on. 
It is quite possible that the magnificent 
contribution of Bonney might have been 
emulated by Marlow had he been exposed 
to this epoch-making experience in his 
formative years.
Tire surgical experience in Toronto how­
ever was not productive of results likely 
to present an alternative to the acceptance 
of radiotherapy as the preferable method
Soninta (Srnrral Hospital
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of treatment of cancer of the cervix. In 
France and Sweden and in the United 
States, where Kelly at Johns Hopkins was 
one of the pioneers, radium was used in the 
treatment of cervical cancer before the 
First Great War, and since Roentgen had 
discovered x-ray it was only natural that 
radiation therapy should have been devel­
oped at an early date in Germany. Al­
though radium had been used in Toronto 
on a hesitant and uncertain basis somewhat 
earlier, it was not until Gordon Richards 
was appointed radiologist to the Toronto 
General Hospital that radiotherapy began 
to develop in this centre. The first patient 
was treated in September 1921 and only 
survived until November 1922, but even 
under present conditions this patient would 
not have been considered a very favour­
able case (Fig. 3).
In 1922 Richards combined external ir­
radiation with the local application of radi­
um and although the radiation intensity 
with the equipment available was by present
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standards entirely inadequate, the bene­
ficial effect was obvious. There was regres­
sion of the visible lesion, some control of 
bleeding and a degree of palliation which 
at least improved the psychological state of 
the patient. So far as the records show, 
1923 was the first year that a patient was 
cured by radium of a pathologically proved 
cancer. This patient, Mrs. E. M., was known 
to be alive and free of disease 16 years 
later when she was 70 years of age.
Gordon Richards had the ability to make 
the most of his opportunity. His methods 
were evolved on a basis of increasing ex­
perience and the application of principles 
which had been developed in Stockholm, 
Paris and Manchester. As a result surgery 
was abandoned and radiotherapy became 
the only treatment in Toronto for cancer 
of the cervix. One must, however, pay 
tribute to one conscientious objector who 
through all the years adhered to the surgi­
cal practice which he had learned during 
his postgraduate training in England. H. 
W. Johnston may be allowed some inward 
satisfaction as the therapeutic pendulum 
swings slowly back and forth.
In 1929 combined clinics were organ­
ized in the Ontario Institute of Radiother­
apy at the Toronto General Hospital; 
consultants from the various clinical depart­
ments saw all the patients before treat­
ment, and the problems of treatment came 
under constant review by a clinician and 
radiotherapist. In 1938 Richards designed 
his own model of a 400 KV x-ray therapy 
unit, so that a satisfactory depth dose could 
be delivered in the female pelvis. Over 
the next few years he devised a series of 
radium applicators which allowed a degree 
of accommodation to anatomical variations 
in the individual.14 It is worthy of note 
that after nearly 20 years these applicators 
are still in use at the Princess Margaret 
Hospital, Toronto.
Richards delivered his apologia in a 
paper presented before the American 
Roentgen Ray Society in September 1946,18 
which he repeated with some variations 
before the Royal Society of Medicine in 
London16 early the next year. These were 
the days of renewed and sharp controversy 
between exponents of radiotherapy and
surgery and Richards propounded for him­
self three questions. How do the best surgi­
cal and radiotherapeutic results compare? 
Is progress still being made in radiother­
apy? Can further improvements be ex­
pected in radiotherapy in the future? His 
answer in each case was in favour of radio­
therapy and he presented in his own exper­
ience the great progress in techniques 
which marked the change from pure em­
piricism to scientically controlled dosi­
metry. Perhaps it is permissible to remark 
that although we are apt to think and speak 
of empiricism in a derogatory manner, of 
necessity it is often a feature of those peri­
ods of restless inquiry which result in great 
discoveries.
A few years before this, J. V. Meigs,17 
observing the failure of some tumours to 
respond to radiotherapy, was prompted to 
consider whether this did not justify a re­
appraisal of the use of surgery as an alter­
native to radiotherapy. It was quite natural 
that he should turn to the work of Victor 
Bonney and with this as a basis see what 
modern surgery could accomplish.
Bonney throughout the long years from 
his first YVertheim operation in 1907 re­
mained the constant advocate of the surgi­
cal treatment of cervical cancer. Undaunted 
by an operative mortality which reached 
the appalling level of 20% in the early 
days, he developed a technique which ac­
complished pelvic lymphadenectomy and 
the extensive removal of the uterus and 
most of the vagina with the adjacent para- 
metrial and paravaginal tissue. One can 
recall Sir Charles Read demonstrating 
Bonney’s operation in Toronto and com­
pleting the whole procedure in less than 
an hour.
In 1941 Bonney reported on 500 Werc- 
heim operations18 with an overall five-year 
survival of 40% ; 52% when the lymph 
nodes were not involved and 22% when 
they were. His work received world-wide 
acclaim and at a meeting of the American 
Gynecological Society19 it was accepted as 
the most that surgery was likely to accom­
plish.
Meigs20 was successful in demonstrat­
ing that the operative mortality rate which 
Bonney had had to accept could be obvi-
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ated under modem conditions. He also 
stimulated the study of a pathological or 
cytological basis for recognizing radio-re­
sistance and radio-sensitivity. On this basis 
Gliicksmann and Way21 reported that they 
could increase the five-year survival rate 
by operating upon the patients who showed 
an unfavourable response to radiotherapy. 
Ruth Graham has carried the investigation 
considerably further and offers an estimate 
of the sensitization response and radiation 
response based on the study of certain ex­
foliated cells before and early in the course 
of radiotherapy as a means of determining 
whether radiotherapy or surgery is more 
likely to be successful. She and her col­
leagues have presented many impressive 
reports.22-24 But while the principles have 
been universally accepted the procedures 
have not been very widely adopted in de­
termining the treatment of patients.
In 1947, Alexander Brunschwig who had 
recently been appointed gynecologist-in­
chief to The Memorial Centre, New York, 
undertook to test modern surgery in the 
treatment of all patients suffering from 
cervical cancer. He introduced the opera­
tions of exenteration and opened new fields 
of endeavour for the adventurous surgeon. 
Brunschwig,25 recalling that some of the 
greatest abdominal surgeons in the past 
were gynecologists, stated that it was essen­
tial for the gynecological surgeon to per­
fect his technique by performing the 
classical Wertheim operation upon good- 
risk patients who had small lesions, and 
only when he had gained such experience 
should he undertake the formidable exen­
terations required for advanced and recur­
rent lesions.
With the development of this type of 
pelvic surgery it is obvious that the female 
pelvis has lost its resemblance to ancient 
Gaul, in being divided into three parts, the 
gynecologist sandwiched between the urol­
ogist in front and the general surgeon be­
hind. It would appear that die gynecolo­
gist is returning to the type of practice 
which Marlow exemplified so many years 
ago and so it may be said that “the wheel 
is come full cycle”.
In the last 15 years the place of radical 
pelvic surgery has become clarified. Exper­
ience with exenteration has shown that 
often problems of prolonged morbidity have 
replaced a hitherto accepted earlier mor­
tality. Well-stocked blood banks, effective 
antibiotics, the study of biochemical prob­
lems associated with urinary diversion, and 
improved surgical and anesthetic tech­
niques have to a degree overcome the high 
operative mortality which threatened the 
acceptance of these new surgical proced­
ures. Naturally, nothing has developed to 
extend treatment to lesions spreading be­
yond the brim of the pelvis, but the surgeon 
who has up to this time considered cases 
as inoperable when the primaiy lesion ex­
tends beyond the ureter or has invaded 
the bladder or rectum, is now able to iso­
late such tumours and produce survivals 
often denied to radiotherapy.
Brunschwig’s great contribution is the 
basis for a new appraisal of the place of 
surgery in the treatment of cervical cancer. 
With vast experience and using procedures 
suited to the extent of the lesions, he and 
his associate Daniel28 have been able to 
operate upon three-quarters of previously 
untreated patients and upon two-thirds of 
those who have had previous operations 
or radiotherapy. Exenteration has been 
necessary in only 15% of the primary 
cases28 but 66% of patients with persistent 
or recurrent lesions have required this type 
of operation.27 The much greater problem 
presented by the latter group shows itself 
in a five-year survival rate of only 22 % 27 
as compared with 56%28 for those receiv­
ing primary surgical treatment.
The close proximity of the ureters and 
the base of the bladder to tumours devel­
oping in the cervix has always been a major 
factor in complicating the course of the dis­
ease, adding great difficulties to its treat­
ment and often contributing to the death 
of the patient. Meigs’ experience28 with the 
Wertheim operation showed the constant 
danger of postoperative urinary fistula; and 
the removal of the bladder in exenteration 
has introduced the problems of urinary di­
version procedures. Implantation of the 
ureters into the colon is followed by dis­
turbances of electrolyte balance and ascend­
ing urinary tract infection. While the ileal 
bladder of Bricker28 overcame these prob-
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TABLE I.— U r in a r y  T ract  C o m plica tio n s: 
3 -y ea r  S u rv iva l
Urinary
Total group complications
No. of No. of
Stage patients % patients %
1.....................  244 73 17 30
II .....................  270 53 36 11
III  ..................  163 29 41 12
IV .................. 58 7 29 7
735 50 123 13
lems, in the hands of all but the most ex­
ceptional surgeons it is a formidable pro­
cedure to add to an operation which may 
already have taxed the stamina of the pa­
tient very severely. The combined experi­
ence of the members of the Canadian 
Academy of Urological Surgeons30 in a re­
view of 406 patients who required urinary 
tract diversion has shown a 23% operative 
mortality when an ileal bladder was de­
veloped as against a 14% mortality when 
a rectal bladder was established.
In the pre-treatment assessment of a pa­
tient the investigation of the urinary tract 
is essential. Cystoscopic examination will 
indicate induration of the vesicovaginal 
tissues and unsuspected invasion of the 
bladder may be recognized. Experience has 
shown that an abnormal pyelogram is of 
serious significance in all stages of cancer 
and it may be the first warning of exten­
sion into the cellular tissues that will ne­
cessitate a more radical operation than the 
Wertheim procedure.
Kerr31 has shown that complications in­
volving the urinary tract reduced the three- 
year survival rate to only a quarter of that 
which was obtained in a whole group of 
treated patients (Table I).
During this period of surgical renais­
sance, radiotherapy has shown progressively 
improving results. Two years ago the com-
T A B L E  II.— O ntario  Ca n c er  F oundation : F iv e - 
Y e a r  S u r v iv a l  R a t es  b y  P er io d  o f  R e g ist r a t io n , 
C o n firm ed  P r im a ry  C a ses
Survival rate
No. o f ----------------------------
Period patients Crude Adjusted
1933-37.................  414 33.3 35.5
1938-42.................  922 36.9 39.4
1943-47..................... 1213 42.9 46.1
1948-52.....................  1570 45.6 49.2
T A B L E  III.— S u r v iv a l  E x p e r ie n c e s :
1930-47 v. 1948-52
Per cent by stage Net survival rates 
(% )_____
Stage 1930-47 1948-52 1930-47 1948-52
I, IIA .................  41.4 56.4 59.3 61.3
IIB, III, IV ... 58.6 43.6 20.7 24.4
Overall survival rates (all stages)* 36.7 45.0
“While the survival rates according to stages has 
shown a modest increase, the overall survival rate 
has shown an appreciable rise because of the great 
increase in the percentage of early lesions.
bined radiotherapy centres supported by 
the Ontario Cancer Foundation reporting 
on over 4000 cases gave the results shown 
in Table II.32
The factors contributing to the improve­
ment have been better equipment, greater 
experience, more individualization of treat­
ment and the contribution of radiophysi­
cists to precision techniques. In addition an 
outstanding factor has been the improve­
ment in case material. Table III compiled 
at the Princess Margaret Hospital, Toronto, 
shows that this has been the predominant 
factor in producing the increase in the over­
all five-year salvage rate at that institution.33
Local circumstances and habits of prac­
tice will largely determine the method of 
treatment employed. In Toronto, with an 
outstanding radiotherapy institute avail­
able, the surgical treatment of cervical can­
cer has only gradually redeveloped. How­
ever, a definite trend on a worldwide basis 
towards a greater use of surgery is shown 
in the Annual Report from Stockholm on 
the treatment of cancer of the uterus.34 
Originally this report presented only the 
results of radiotherapy, but last year all 
but 25 of the 105 institutions contributing 
to the report showed varying numbers of 
surgically treated patients. The number of 
centres where more than half of Stage I 
lesions are treated surgically has doubled 
and the number reporting on surgical treat­
ment of Stage II lesions has tripled in the 
last five years. There is no doubt that many 
factors are influencing this change, but 
according to the records of two of the 
university hospitals in Toronto, a con­
siderable number of young good-risk pa­
tients with early lesions are now being 
operated upon. In the light of this develop-
October 1962 FREDERICK MARLOW 363
TABLE IV.— P r im a r y  T r e a t m e n t  o p  Ca n cer  op 
t h e  C e r v ix
Surgery Radiotherapy
Memorial Radium-
Centre,™ hemmit,3i
New York Stockholm
523 patients* 1933 patientsf
Stage Five-year survival (%)
1.............................  77 .7  89.0
I I .............................  51 .8  59.5
H I.............................  26 .0  34.5
IV .............................  18.0 6.3
Total..................  55 .8  55.6
*Operability rate— 76% (includes 67 patients 
who received preoperative radiation).
fTreatment rate—99.4% (includes 15 patients 
who were operated upon after failure of radio­
therapy).
ment it may be of interest to compare the 
results of ‘good’ surgery with ‘good’ radio­
therapy (Table IV ).
The results of radiotherapy are obviously 
better when all of the patients who present 
for treatment are considered. In fairness 
to Brunschwig it should be noted that the 
76% operability rate did not reflect his 
refusal to treat patients by surgery, but 
rather the patients’ or their doctors’ re­
luctance to accept surgical therapy. Par­
sons et al.3a have pointed out that surgery 
is a more effective method of treatment in 
Stage IV lesions when the extension tends 
to be “fore and aft” rather than lateral.
Kottmeier at Radiumhemmit is the heir 
to the great James Heyman tradition. As 
a radio-gynecologist, he has a particular 
interest in radiotherapy of female pelvic 
cancer and quite rightly he stands pre­
eminent as the world authority in this field. 
Meticulous individualization rather than 
mega-voltage therapy continues to produce 
his outstanding results.
Faced with the problem of radiation 
failure and the recurrence of malignant 
lesions, the advocates of surgical treatment 
are in a much more favourable position. 
Most radiotherapists are willing to sur­
render this field because it is felt that if 
treatment has been adequate the radiation 
tolerance of the patient has been reached 
and further therapy may only result in 
needless distress. No matter what the treat­
ment is, early recognition of the situation 
is essential and this may well depend upon
a laparotomy. Re-irradiation has resulted 
in some cases of five-year survival,33 but it 
may precipitate rapid deterioration of the 
patient’s condition and has been respons­
ible for many serious and distressing com­
plications.
There is no question as to the contribu­
tion of surgery to the saving of life when 
a tumour has not responded to radio­
therapy.38 If it is still possible to remove 
the lesion by the Wertheim operation a 
reasonably high salvage may be expected. 
Post-radiation fibrosis, however, not only 
adds to the technical difficulties but often 
makes it impossible to decide before lapar­
otomy whether a more radical operation 
will be necessary.
The treatment of recurrent lesions by 
exenteration calls for the greatest surgical 
skill and judgment. First of all the question 
whether it is justifiable to subject the pa­
tient to this operation must be answered. 
Certainly it is not to be considered as a 
palliative measure as the remedy may well 
be far worse than the disease. It is a situa­
tion which goes beyond the normally ac­
cepted bounds of gynecology and usually 
it is better to undertake the operation on 
a team basis. The success of this degree 
of pelvic surgery depends on early recog­
nition of recurrence, otherwise it may be a 
case of too little which looks like too much 
because it is too late. The concentration of 
these difficult cases in the hands of a few 
skilful surgeons who by practice may be­
come even more skilful is the only way by 
which results as successful as those of 
Eugene Bricker may be obtained. He 
achieved a five-year salvage of 34%  with 
an operative mortality of only 7% ,37 and 
has performed exenteration on only half 
the patients who have been referred to 
him.
The need for diagnosis early in the de­
velopment of a cancer is of paramount im­
portance when we realize that less than 
half the patients who now come for treat­
ment survive for five years. “In order to 
aid in dealing with the whole problem with 
a somewhat greater degree of satisfaction, 
it would seem fitting that some more active 
propaganda be carried on amongst women 
and their organizations with the object of
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disseminating more information as to early 
symptomatology of cancer and the absolute 
urgency of its early recognition and institu­
tion of treatment if success is to predomin­
ate over failure. One might even go so far 
as to suggest the inauguration of some 
means for making it possible and a practice 
amongst women to submit to regulated 
periodical examinations. Until such time 
as women are forewarned and forearmed 
against this terrible disease and manifest 
a more ardent co-operation in our attempt 
at solution of the problem, we cannot en­
tertain any great hope for improvement in 
our results.”11 The above is a quotation 
from Marlow’s paper of 40 years ago. There 
has been, however, as great a change in 
cancer detection in these years as in meth­
ods of treatment.
It is nearly 35 years since Papanicolaou 
introduced the study of exfoliative cytology 
to the problems of cervical cancer. Re­
peated surveys have shown that by this 
means cancer can be detected at a pre- 
symptomatic stage, and of lesions so dis­
covered a varying proportion will be 
intraepithelial or carcinomas in situ, the 
potential malignancy of which is still con­
troversial. Further study of the cervical 
tissues has demonstrated many cases of 
only microinvasion, so that now the term 
early diagnosis has taken on an entirely 
new meaning.
In 1949 a provincial cytology laboratory 
was set up in Vancouver under the direc­
tion of H. K. Fidler and D. G. Boyes. 
Early this year they published the results 
of their experience in a paper entitled “Sig­
nificance of In Situ Carcinoma of the Uter­
ine Cervix”.38 In 12 years 155,000 women 
of 20 years of age and over have been 
screened. This represents a third of the 
women of this age in British Columbia. 
Eight hundred and twenty-eight carci­
nomas in situ, 47 in situ lesions with micro 
invasion and 40 occult invasive lesions have 
been detected. There has been close liaison 
between the laboratory, the pathologists 
and the 1200 physicians who submitted the 
smears, treated the patients and furnished 
the data.
Boyes and Fidler are of the opinion that 
60% of carcinomas in situ may become
malignant over a period variously estimated 
from 10 to 20 years. They attribute a de­
crease of 30% in the incidence of invasive 
cancer of the cervix in British Columbia 
between 1955 and 1960 to the recognition 
and treatment of in situ lesions and they 
believe that a population-screening pro­
gram such as theirs is capable of virtually 
eliminating invasive cancer of the cervix.
In Ontario the crude mortality rate for 
all cancer of the uterus has decreased by 
30% in the last 15 years.39 Although it is 
not possible to separate cervix from corpus, 
a break-down according to age groups sug­
gests that the mortality decrease applies to 
both lesions. Many factors are probably 
contributing to this trend. Available cytol­
ogy services are constantly increasing in 
this province and it now rests with the 
profession to take advantage of the indoc­
trination of the women of the province 
which has been developed by educational 
programs and to apply this most effective 
agent to the final settlement of the prob­
lem of a tumour which in spite of the best 
of modern treatment still destroys so many 
of those who suffer from it.
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O R I G I N A L  A R T I C L E S
THE PROBLEM OF TUMOUR CELLS IN THE PERIPHERAL BLOOD8
SEAN MOORE, M.B., B.Ch., DARRYL E. R. TOWNSEND, M.D., F.R.C.S.[C], 
F.A.C.O.G., JOHN D. PALMER, M.D., F.R.C.S.JC] and HARVEY SIGMAN, M.D.,
Montreal
Stimulated by a number of reports110 of 
the detection of tumour cells in the circu­
lating blood, the authors commenced a pro­
ject two years ago which was designed to 
follow up cases of carcinoma treated by 
various modalities. Of particular interest 
were those patients with advanced breast 
carcinoma treated by adrenalectomy, and 
those with Stage II carcinoma of the breast 
treated by radiation therapy followed by 
operation. It was hoped that the continued 
presence or absence of tumour cells might 
alford more objective evidence of deterior­
ation or improvement than the usual clin­
ical and subjective criteria, so difficult to 
assess.
M ethods
Initially, the method described by Seal1 
was used, but it was rejected after about a 
year, because great difficulty was encoun­
tered in controlling the specific gravity of 
the silicone fluid on which the method 
largely depends. Thus, specimens were 
often unsatisfactory owing to inadequate 
separation of the various cells. Also, a rap­
idly developing filter opacity was trouble­
some. Originally this method had been 
adopted because it avoided enzymatic di­
gestion of cells, which it was felt would 
make problems of interpretation more diffi­
cult. The second technique used was an 
enzymatic digestion method11 in which the 
digestion was stopped after one minute; 
various detergents were also added to 
achieve a greater dispersion of the cells. 
The filters obtained by this method were 
easier to screen and read but there were 
more of them, about five per case, a for­
midable task in screening. However, the 
cell detail and clarity were much better.
"Presented at the Annual Meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Toronto, January 1962.
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The cases were selected and the records 
were kept by the clinical members of the 
team, who also collected the specimens and 
processed them through to the stage of 
staining. Here the department of cytology 
took over and stained, mounted and 
screened the filters. The pathologist re­
screened and made a diagnostic evaluation 
of each case.
Those who screened, rescreened and 
diagnosed the filters had no prior knowl­
edge of whether the specimen was from a 
patient with cancer or from a control. 
Thus, the evaluation was carried out on 
cytological features alone, because it was 
felt that knowledge of the cases would in­
evitably introduce an element of prejudice 
that would be difficult to eliminate. The 
cases were divided into three diagnostic 
groups, positive, suspicious and negative. 
Although some workers employ only two 
groups, we felt this to be too much of a 
departure from usual cytological proce­
dure, having no wish to force the suspici­
ous group into the limbo of the negatives 
or the dogma of the positives.
In all, the peripheral blood of 173 pa­
tients was studied; this represented 217 
searches. Many other searches were made 
which proved unsatisfactory for various 
reasons. Forty-nine patients (50 searches) 
were controls, leaving 124 patients with 
malignancy studied in 167 searches. Sev­
enty-one of these patients had breast car­
cinoma, 18 had large bowel tumours, and 
35 had miscellaneous malignant lesions.
Results
Forty-four patients (36%  ) in 53 searches 
(32 % ) showed cells in the peripheral 
blood which were considered to be malig­
nant. Eighteen patients (21 searches) had 
suspicious cells; this represented 15% of 
patients and 13% of searches. If these are 
added, a detection rate of 51% for pa-
From a case of retroperitoneal hematoma. From a case of breast carcinoma.
From a case of diabetic gangrene. From a case of breast carcinoma.
From a case of diabetic gangrene.
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From a case of fibrous pleural nodule.
From a case of scleroderma.
From a case of carcinoma of ovary.
From a case of breast carcinoma.
From a case of bowel carcinoma.
All magnifications are approximately x 1520.
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TABLE I.— T umour Cells in  P er iph er a l  B lood
No. of
Cancer cases patients Searches
Total...................................... 124 167
Positive................................. 44 (36%) 53 (32%)
Suspicious............................  18 (15%) 21 (13%)
Detection rate..................... 51% 45%
tients and 45% for searches is obtained 
(Table I). It is not considered realistic to 
combine these, except to indicate some of 
the diagnostic difficulties common to any 
cytological evaluation.
So far, the results are about comparable 
with what one would expect from a famili­
arity with the recent medical literature, 
particularly the American. Difficulty arises 
when the rather small group of control 
cases is examined. Fifteen of 49 (31% ) 
were considered to have positive cells; 
these were seen in 50 searches (3 0 % ). 
Two patients were considered to have sus­
picious cells in three searches (Table II ) .
1 ABLE II.—T umour Cells  in  P er iph er a l  B lood
Controls patients Searches
Total.....................................  49 so
Positive................................  15(31% ) 15(30% )
auspicious............................  2 3
Thus the number of cases with positive 
cells in the control group approaches very 
closely the number considered to have 
malignant cells in the patients with cancer; 
only 5%  more were found in the patients 
with cancer. This strongly suggests that 
the cells interpreted as malignant in both 
groups have been wrongly diagnosed, and 
in fact represent benign cells having mor­
phological features ordinarily considered 
to be malignant.
Considering the status of the patients 
with breast carcinoma relative to these re­
sults, moie people in the negative group 
are dead from the disease (43% ) than in 
the positive group (36%  ).
In retrospect, when this material is re­
viewed with the advantage of knowing 
which patients were controls, only one dis­
tinctive feature is apparent. The cells con­
sidered to be malignant in the control 
group had, for the most part, intact cyto­
plasm, whereas some of the cells consid­
ered malignant in the cancer group had 
distinctly frayed, fragmented or otherwise 
incomplete cytoplasm. Thus, in our experi­
ence, it would appear that tumour cells in 
the peripheral blood appear to be under­
going degeneration, as represented by a 
structural break-up of their cytoplasm.
This conclusion is supported by observa­
tions made in two patients where the re­
gional blood was studied during the course 
of perfusion. In both, positive cells were 
found in the regional blood and not in the 
perfusing or peripheral blood. The cells 
in the regional blood were well preserved 
and in one case, that of a malignant me­
lanoma, were present in some quantity. 
Occasional heavily pigmented cells were 
also seen, although these may well have 
been chromatophores rather than melan­
oma cells. As far as it goes, this observa­
tion would suggest that cells recently shed 
into the blood stream (regional blood) are 
better preserved than those which have 
been present in the blood stream (peri­
pheral blood) for some time.
D iscussion
It cannot be emphasized enough that the 
morphological features associated with 
malignancy are not in themselves diagnos­
tic. Even in the more familiar areas of 
exfoliative cytology, many cytologists em­
ploy five diagnostic classes, and a tissue 
diagnosis is routinely applied as a further 
check on the cytology. What similar check 
on the accuracy of cytological diagnosis 
of tumour cells in the blood is available? 
There is a widespread assumption that the 
finding of cells with malignant characteris­
tics in patients with cancer means that the 
cells are malignant. This assumption has 
no logical basis. It seems likely that atypi­
cal cells may occur in the blood of patients 
with cancer, especially in advanced dis­
ease, in greater frequency than in people 
without malignant disease.7 The communi­
cation of Pool and Dunlop2 which initiated 
the modern interest in this type of investi­
gation noted only “a large and hitherto 
undescribed cell found in smears of the 
blood of 17 of our 40 cancer cases. Appar­
ently the same cell was found in one non­
cancer case. The significance and origin of
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the cell are not established”. The reports 
of Engell,3, 4 which followed, say nothing 
of controls. Sandberg and his co-workers7 
note the presence of atypical cells in the 
blood of 101 of 525 patients with cancer 
and allude to the difficulty of distinguish­
ing these from tumour cells, although the 
same authors in other reports810 make 
scant allusion to this difficulty. They men­
tion no controls in two of these reports; 
the third had nine controls out of a total 
of 188 patients.8 Other reports1' 13 include 
such a small number of controls as to give 
the reader the impression that these were 
inserted because they were patients orig­
inally selected because they had tumours, 
which subsequent investigation showed to 
be benign.
Some communications which include 
sizeable numbers of controls®'12 do not 
state that a double-blind procedure was 
followed, i.e. that the people screening and 
reading the slides did not know which 
cases were positive and in what relative 
proportions the positive and negative cases 
occurred. The failure to make this state­
ment may mean that the observers were 
unduly biased in favour of calling the con­
trol specimens negative. Each reported a 
1 % false positive rate.
Some recent reports in the European 
literature give a very different impression 
of the frequency of tumour cells in the 
blood of cancer patients. Alexander and 
Spriggs15 found tumour cells in seven of 
140 patients, and two of these were in 
samples of regional blood; 60 negative 
controls are included. The authors conclude 
that tumour cells may be found in the 
blood of a small number ( 5 % )  of patients 
with advanced malignant disease. They 
never found them in operable cases even 
in the regional blood. Baldus16 reports the 
finding of tumour cells twice in 30 cases 
(7  % ). Another European team, de Brux 
and Ancla,17 reports finding cells less fre­
quently than other workers.
Faced with these widely conflicting 
views and the high rate of false positives 
in the present study, it is a reasonable de­
duction that we, and possibly others, have 
been overdiagnosing malignant cells in the 
blood. The problem of false positives has
not been squarely faced in the literature. 
The finding of tumour cells in the blood 
represents an opinion and not a measurable 
scientific truth. It seems likely that the 
number of positives found in a given 
sample of tumour patients depends more 
on the cytologist’s level of suspicion of 
malignancy than on any other single fac­
tor. Similarly, the conflicting opinions in 
the literature relating to the handling of 
tumours, spillage and prognosis derive 
largely from a misinterpretation of certain 
cells as malignant by some and not by 
others.
Accounts describing the culture of 
tumour cells from the peripheral blood do 
not seem to throw much light on the prob­
lem.18' 20 A recent report21 dealing with the 
proliferative potential of cells in the bone 
marrow and peripheral blood, as studied 
by the uptake of Tritium-labelled thymi­
dine, draws attention to “the finding of 
small numbers of labelled large mononuc­
lear cells of different morphological types 
in the peripheral blood of normal human 
beings, and an increase in the number of 
morphologically identical cells in the blood 
of patients with infection and infectious 
mononucleosis”. The authors consider such 
cells to be primitive progenitors capable 
of division. It may well be these cells 
which have given rise to the present diffi­
culty in distinguishing malignant from 
benign cells in the blood.
Summary
From personal experience and a perusal 
of the literature, the authors conclude that 
tumour cells occur in the peripheral blood 
much less frequently than has been re­
ported in the recent American literature, 
and probably rarely in early disease. That 
tumour cells should occur occasionally in 
advanced disease, though again in much 
smaller numbers than is supposed, should 
occasion no surprise. It represents the 
status quo before Engell’s work.
If this conclusion is correct, it has im­
portant implications, particularly concern­
ing newer forms of therapy, which have to 
some extent been based on what may well 
be an erroneous conception of the behav­
iour of malignant tumours in the body.
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R esu m e
A la suite de la description dans la litterature 
de precedes permettant de retrouver des cellules 
cancereuses dans le sang circulant, les auteurs 
etudierent en detail toute une serie de cas de 
carcinome du sein a des stades avances, de carci- 
Munie du gros intestin et d’autres lesions malignes. 
En tout, l’etude porta sur 173 malades. La tech­
nique utilisee fut au debut celle decrite par Seal; 
ulterieurement on adopta la technique de Nedel­
koff qui emploie une digestion enzymatique. Lors 
des examens, les cytologistes ne savaient pas de 
quel cas provenaient les echantillons.
Les resultats de ces investigations furent irregu- 
liers. Chez les porteurs de cancer, un indice de 
positivite de 36% fut obtenu, ce qui correspond 
aux donnees de la litterature. Par contre des diffi- 
cultes apparaissent dans les resultats des controles: 
en effet, les cytologistes diagnostiquerent des cell­
ules cancereuses dans 31%. Ceci suggere evidem- 
ment que des cellules considerees comme malignes 
etaient en fait des cellules normales possedant cer- 
taines caracteristiques morphologiques pouvant les 
faire interpreter comme malignes. II semble que 
les cellules qui viennent de passer dans le courant 
sanguin ont une allure normale; elles subissent 
des degenerescences lorsqu’elles sont depuis un 
certain temps dans le sang.
Les auteurs expriment l’opinion que la pre­
sence de cellules malignes dans le sang circulant 
est beaucoup moins frequente au’on ne pourrait 
le croire d’apres les statistiques publiees recemment 
en Amerique. Si cette opinion est exacte, ceci doit 
impliquer un changement de politique vis-a-vis 
des nouvelles therapeutiques basees sur ce qui 
pourrait bien etre une conception erronee du com- 
portement des cellules tumorales dans 1’organisme.
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RUPTURE OF ARDOMINAL ANEURYSMS INTO THE 
GASTROINTESTINAL TRACT”
R. A. MACBETH, M.D., F.R.C.S.[C],t Edmonton, Alta.
The  classical catastrophic clinical picture 
and invariably fatal termination of rupture 
of an arterial aneurysm into the gastro­
intestinal tract has long intrigued the sur­
geon who has had the misfortune of caring 
for such a patient. Initial case reports were 
viewed rather as clinical curiosities but the 
time has now come, owing to the increas­
ing frequency of the condition and the 
possibility of successful surgical manage­
ment, for the reappraisal of this lethal 
complication of arterial disease.
The first reported case of aortic aneur­
ysm rupturing into the duodenum is usual­
ly credited to Salmon14 in 1843, although 
the condition was known to surgeons in 
advance of that date. Tyrrell, who pub­
lished the lectures of Sir Astley Cooper in 
1839, records a case presentation made by 
Sir Astley to his students in which the con­
dition is described with a clarity and 
simplicity characteristic of that great 
surgeon.13
“When the aneurism is seated lower 
down, and on the fore part of the aorta, 
it sometimes bursts into an intestine. Dr. 
Scudamore brought a gentleman to my 
house, who had a pulsating tumour just 
above the umbilicus. A few weeks after­
wards I was sent for to this gentleman at 
Henley, who had been seized with fainting, 
and a discharge of blood by stool: he re­
vived a little, but on the following morning 
the discharge of blood returned, and he 
died suddenly: in the aneurism which I 
removed from him, you may see that the 
jejunum had adhered to the fore part of 
the aneurismal bag, and that the sac had 
ulcerated into the intestine.”15
The relative frequency of aneurysmal 
rupture into the intra-abdominal portion of 
the gastrointestinal tract is difficult to es­
tablish. Kane, Meyer and Kozoll7 reported
“Presented at the Annual Meeting of the Royal 
College of Physicians and Surgeons of Canada, To­
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on 310 cases of fatal gastrointestinal hemor­
rhage in 28,400 consecutive autopsies. In 
this study aneurysmal rupture accounted 
for 6.1% of the fatal hemorrhages, rank­
ing third to gastroduodenal peptic ulcera­
tion (46.5% ) and esophageal varices 
(31.3% ). However, since most of their 
cases were syphilitic aneurysms of the 
thoracic aorta rupturing into the esopha­
gus, this figure is not directly applicable 
to the topic under discussion. Of more 
relevance is the report of Hirst and 
Affeldt4 that eight cases of abdominal 
aortic aneurysmal rupture into the duoden­
um were observed in the course of 16,633 
autopsies, an incidence of 0.05%. Of con­
siderable interest in relation to this subject 
is the apparent increasing occurrence of 
abdominal arteriosclerotic aneurysms and 
the parallel decreasing occurrence of thor­
acic syphilitic aneurysms in the last few 
decades. Maniglia and Gregory,12 for ex­
ample, found the ratio of syphilitic to ar­
teriosclerotic aortic aneurysms to be 8:1 
before 1931, and almost reversed at 1:4 
in the two-year period preceding 1951. 
This reversal becomes even more signifi­
cant in view of the fact that the incidence 
of aortic aneurysms varied little during this 
period from their overall incidence of 1.6% 
of all autopsies.
The published cases of abdominal aortic 
aneurysms rupturing into the gastrointes­
tinal tract have been rather well docu­
mented. Rottino,13 in his classical paper in 
1943, collected 31 cases and added one of 
his own. Hunt and Weller5 in 1946 were 
able to add nine cases including one of 
their own, while Kubota and Moragues9 
by 1959 were able to bring the recorded 
series to 67 through the addition of 22 
more cases from the literature and four 
personal cases. Reports of aneurysms aris­
ing from intra-abdominal arteries other 
than the aorta and rupturing into the 
gastrointestinal tract are much less fre­
quent. Isolated reports of rupture of aneur­
ysms of the hepatic and splenic arteries
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can be found but it is rather surprising, 
in view of the fact that two o f our cases 
presented such an occurrence, that Atin2 
could find only two instances1’ 6 of iliac 
aneurysms rupturing into the gastrointes­
tinal tract in addition to his own.
Case Reports
Six patients with this rather unusual syn­
drome have come to our attention at the 
University of Alberta Hospital and the 
Royal Alexandra Hospital in Edmonton 
and their case histories are briefly pre­
sented.
Case 1.—H.E., a 70-year-old gentleman who 
had been bed-ridden for four months as a 
result of a cerebral hemorrhage, was admitted 
to hospital on February 10, 1952, because of 
the passage of large amounts of bright red 
blood per rectum for the preceding five days. 
Physical examination was not remarkable; the 
patient was not in a state of shock and no 
abdominal masses were palpable.
During the first 12 days in hospital there 
was no recurrence of his intestinal bleeding 
and no occult blood in his stools. Sigmoid­
oscopy was negative and attempts at barium 
visualization of the large bowel on two occa­
sions were unsatisfactory because of the pa­
tient’s inability to retain the enema. The 
Wassermann reaction of the blood and cere­
brospinal fluid were negative. The hemoglobin 
on admission was 14.5 g. % and the leukocyte 
count was 9500 per c.mm.
On his twelfth hospital day he suddenly 
passed approximately 1000 ml. of bright red 
blood per rectum without any prodromal 
symptoms and went into a state of shock. 
Initially he responded well to blood trans­
fusion and the bleeding appeared to stop. 
However, it recurred with increased vigour 
in 24 hours at which time intensive resuscita- 
tive measures failed and the patient expired 
18 days after the first evidence of bleeding.
The findings at autopsy are presented dia- 
grammatically in Fig. 1. Marked atherosclero­
sis was present in the coronary arteries and in 
the aorta and its branches. The right common 
iliac and the left internal iliac arteries pre­
sented fusiform aneurysmal dilatation and the 
latter communicated with a retroperitoneal 
false aneurysmal sac measuring 8 x 6 x 4  cm. 
The false aneurysmal sac had, in turn, ruptured 
through the posterior wall of the sigmoid 
colon by way of a defect, 0.9 x 0.4 mm., and
Fig. 1. — Case 1. H. E., age 70, admitted 
February 10, 1952.
independently into the free peritoneal cavity 
through a defect 1 cm. in length in the 
posterior parietal peritoneum medial to the 
sigmoid colon. There was 800 ml. of blood in 
the peritoneal cavity and blood distended the 
entire large bowel from cecum to anus.
Case 2.—G.C., a 79-year-old man, was 
admitted on March 30, 1961, and gave a 
six-week history of frequent loose bowel move­
ments containing bright red blood and associ­
ated with ill-defined lower abdominal pain. 
He also complained that urinary frequency, 
urgency and nocturia had been present for 
about the same length of time. His past his­
tory revealed that he had had a laparotomy 
three years previously at which time an 
aneurysm had been discovered, but no details 
as to its site or the surgical procedure carried 
out were available. He was also known to 
have undergone a right hemicolectomy two 
years previously for mucoid adenocarcinoma 
of the cecum with lymph node metastases. 
Physical examination revealed a 6 cm. pulsatile 
mass in the left lower quadrant of the abdo­
men which was slightiy tender. The blood 
pressure was 100/70 mm. Hg and the pulse 
irregularly irregular at a rate of 100 per min­
ute.
The hemoglobin on admission was 11.6 g. 
% and the leukocyte count, 8600 per c.mm. 
Bleeding, clotting and prothrombin times were 
normal. Sigmoidoscopy was negative and 
barium visualization of the large bowel re­
vealed a poorly defined density in the left 
hemipelvis, two polyps in the sigmoid colon 
and evidence of his previous hemicolectomy.
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Fig. 2.—Case 2. G.C., age 79, admitted 
March 30, 1961.
Throughout his hospital stay, bright red 
blood in small quantities was apparent, mixed 
with the loose stool passed at the time of 
bowel movement, but it was not until he 
underwent cystoscopy on his seventh hospital 
day that gross hematuria occurred. On his 
eighth hospital day massive continuous bleed­
ing per rectum occurred associated with mas­
sive hematuria and in spite of intensive re- 
suscitative measures he expired 17 hours 
later. His death therefore occurred approxi­
mately seven weeks after his first evidence of 
bleeding.
The autopsy findings are outlined in Fig. 2. 
Marked atherosclerosis was present in the 
aorta and coronary arteries. Fusiform aneur­
ysms replaced both common iliac arteries and 
that on the left had ruptured, forming a false 
aneurysmal sac, which in turn had ruptured 
into the sigmoid colon, the left ureter and the 
peritoneal cavity. There was 500 ml. of blood 
in the peritoneal cavity and the entire re­
maining colon, the lower half of the small 
bowel and the bladder were distended with 
blood.
C a se  3 .—E.S., an 88-year-old war pensioner, 
was admitted to hospital on June 8, 1961, 
because of dysuria and suprapubic pain fol­
lowing a previous admission, at which time a 
benign bladder papilloma had been treated 
by fulguration. In addition he had been under 
medical care for many years for hyperten­
sion, congestive heart failure, auricular fibril­
lation, chronic bronchitis and pulmonary em­
physema. His examination was unrevealing in 
so far as the present topic is concerned.
Fig. 3.—Case 3. E.S., age 88, admitted June 
8, 1961.
His course in hospital was marked by an 
episode of urinary tract infection, but by mid- 
July this had been controlled and his cardiac 
and pulmonary function had been sufficiently 
improved that transurethral resection of his 
hypertrophied prostate was being considered.
At 7 :00  a.m. on July 22 he was noted to be 
passing bright red blood mixed with the stool 
for the first time. No other symptoms were 
present and examination was negative. Three 
hours later bleeding was reported to be brisk 
and the blood pressure to have dropped to 
70/50 from his admission reading of 135/80 
mm. Hg. At the time of his previous admis­
sion his blood pressure had been 190/110 
mm. Hg. His response to massive resuscitative 
measures was gratifying; bleeding had appar­
ently stopped by the following morning and 
preparations were being made for investiga­
tion of the large bowel for a malignant tumour. 
At 6 :00  p.m. on July 23 the patient had a 
massive recurrence of his bleeding per rectum 
and succumbed before therapy could be in­
stituted.
The autopsy findings are presented in Fig. 
3. There was marked atherosclerosis of the 
aorta and coronary arteries. The aorta pre­
sented a saccular aneurysm, 8.5 cm. in di­
ameter, arising immediately above the bifurca­
tion. In the anterior wall of the aneurysm, 
an irregular perforation measuring 3 x 2.5 cm. 
was present which communicated with the 
small bowel at the duodenojejunal junction. 
The stomach and small and large bowel were 
full of blood.
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Case 4.—Mrs. A.F., a 69-year-old woman, 
gave a history of constipation of five months 
duration, associated on three occasions with 
the passage of dark red blood in the stool. 
Two months before her admission on Septem­
ber 15, 1961, she had been in another hos­
pital because of an attack of syncope. Thor­
ough investigation of the gastrointestinal tract 
for a source of bleeding had been unreveal­
ing, although a calcified abdominal mass had 
been demonstrated on flat films of the abdo­
men and the suggestion had been made that 
this might well represent calcification in the 
wall of an aneurysm. The anemia present was 
of sufficient severity that treatment included 
blood transfusion.
On this occasion her admission was dictated 
by the presence of deep-seated left lower 
quadrant abdominal pain of two days’ dura­
tion associated with a desire to defecate. 
Immediately before admission she had experi­
enced an acute episode of dyspnea with knife­
like epigastric pain radiating into the chest. 
On examination the abdomen revealed gener­
alized guarding with tenderness and rebound 
tenderness which was most marked in the left 
lower quadrant. The calcified abdominal mass 
noted on the previous radiographs could not 
be palpated because of the guarding and ten­
derness. It was noted that the stool contained 
dark red blood. The blood pressure was 150/ 
80 mm. Hg, the pulse 76 per minute and both 
femoral pulses were noted to be present and 
equal. The hemoglobin on admission was 11.6 
g. % and the leukocyte count 10,900 per c. 
mm.
Because of increasing signs of intraperitoneal 
suppuration, laparotomy was carried out 24 
hours after admission, although a definite 
preoperative diagnosis had not been reached. 
Marked peritoneal contamination with foul­
smelling pus was at once apparent. The sig­
moid colon showed serosal injection and was 
adherent to the left side of the fusiform aortic 
aneurysm (Fig. 4 ) ,  but the cause of the peri­
tonitis was an acutely inflamed appendix 
with a perforation at its base from which 
foul-smelling gas and pus were seen to well 
up. The base of the appendix and adjoining 
cecum were adherent to the right side of the 
aneurysmal sac and in attempting to separate 
the two the communication between aneurysm 
and cecum was entered with profuse hemor­
rhage. The hemorrhage was rapidly controlled 
and 6000 ml. of blood replaced. The aorta, 
from just below the renal arteries to the com­
mon iliac arteries, was then resected and a 
knitted Dacron prosthesis inserted. Append-
Fig. 4.—Case 4. Mrs. A.F., age 69, admitted 
September 15, 1961.
ectomy was performed and the cecum closed. 
In spite of intensive supportive measures, the 
patient died 13 hours after completion of the 
operation.
Autopsy merely confirmed the findings de­
scribed at operation, and in addition demon­
strated the presence of septicemia due to 
Clostridium welchii.
Case 5 ,-T h e  most interesting case history 
of Mrs. D.B., a 34-year-old woman, who was 
admitted on July 25, 1958, has been previous­
ly reported in detail by Maclean and Couves.11 
This case is referred to here only to complete 
the record of cases occurring in this area and 
to draw attention to the fact that adequate 
aggressive surgical management of this pre­
vious invariably fatal complication of arterial 
aneurysms may, on occasions, be rewarded 
by survival. Review of the literature would 
indicate that this is the first record of a patient 
successfully managed by surgical means. 
The patient reported by Voyles and Moretz16 
unfortunately succumbed on the thirty-ninth 
postoperative day after successful aortic re­
section, while that of Atin2 expired 46 days 
after homograft replacement of an aneurysm 
of the left common iliac artery.
The essence of the history in this case is 
that of severe mid-lumbar back pain followed 
by massive melena and syncope occurring 
within the 24-hour period preceding admis­
sion to hospital. During her first 24 hours in 
hospital, massive rectal bleeding and a single 
episode of vomiting of blood clots required 
blood replacement but was followed by cessa­
tion of hemorrhage. In the six ensuing days 
intensive investigation failed to reveal the
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source of the hemorrhage and only at lapar­
otomy was the aortic aneurysm and its per­
foration into the fourth portion of the duo­
denum recognized (Fig. 5 ). At the time of 
operation the perforation was plugged with 
thrombus. Resection of a portion of the duo­
denum with closure, and resection of the 
aortic aneurysm with replacement by an Orion
bifurcation graft was rewarded by survival. 
The patient was without complaint at the time 
of reporting, 30 months after operation.
Case 6.—No history is available regarding 
the terminal illness of M., a 63-year-old man, 
who was dead on arrival at hospital on Au­
gust 15, 1959, following a massive gastro­
intestinal hemorrhage.
Autopsy in this case (Fig. 6) revealed 
marked generalized atherosclerosis with a sac­
cular aneurysm of the abdominal aorta which 
had ruptured into the third portion of the duo­
denum.
D iscussion
The fact that recent advances in the 
surgical management of arterial aneurysms, 
coupled with improved methods of resusci­
tation and techniques of anesthesia, may 
make it possible to salvage some cases of 
aneurysmal rupture into the gastrointestinal 
tract, makes it imperative that this dis­
ease, previously considered to be an in­
variably fatal curiosity, be reassessed. Two 
widely accepted fallacies regarding the 
syndrome need, first of all, to be discred­
ited.
Voyles and Moretz18 appear to be the 
first authors to emphasize that sudden 
death from rupture of abdominal aneur­
ysms into the gastrointestinal tract is the 
exception rather than the rule. Their exten­
sive review of the literature revealed that 
69% of the patients, in whom the time 
interval was stated, survived for over six 
nours after the first sign of rupture and 
53% survived for over 24 hours. In the 
present small series, death was apparently 
immediate in only one case. Of the foui- 
fatal cases, hemorrhage preceded death by 
18 days, 7 weeks, 35 hours and 8 weeks 
in Cases 1 to 4 respectively. In the one 
surviving patient, massive bleeding pre­
ceded definitive surgery by eight days. 
Voyles and Moretz18 are of the opinion that 
approximately 60% of such patients are 
amenable to surgical exploration and treat­
ment provided the diagnosis can be made 
without delay.
While there is a definite increased inci­
dence of this syndrome beginning in the 
sixth decade, the younger age groups are 
not exempt from aneurysmal rupture into
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the gastrointestinal tract. Hunt and Weller" 
noted eight patients (19.5% ) under the 
age of 32 years among the 41 cases which 
they collected. One of the patients in this 
present series was 34 years of age.
The symptoms and signs of aneurysmal 
rupture into the gastrointestinal tract are 
a combination of those related to the an­
eurysm on one hand and those related to the 
gastrointestinal hemorrhage on the other. 
The latter are of a non-specific nature and 
since they do not differ from those of 
hemorrhage accompanying various other 
disease states, they are of little diagnostic 
significance. The simultaneous occurrence 
of gastrointestinal and urinary tract hemor­
rhage, because of coincident rupture of an 
intra-abdominal aneurysm into the gut and 
the ureter as in Case 2, is apparently of 
extreme rarity. No comparable case has 
come to our attention on reviewing the 
literature. Of the symptoms related to the 
aneuiysm, deep-seated abdominal pain 
radiating to the back, the pelvis or even 
the legs, which is unrelated to meals and 
often relieved by assumption of the erect 
position, is often emphasized.3’ 4 In retro­
spect the patients in Cases 2, 4 and 6 of 
the present series might be interpreted to 
have had pain on the basis of their aneur­
ysm.
The signs of abdominal aneurysm are a 
pulsatile mass which is often tender if 
rupture is imminent. Such a mass was 
palpable in only one of our patients. In 
Case 4 it was specifically sought after, be­
cause of prior demonstration of abdominal 
calcification, but intra-abdominal suppura­
tion made satisfactory examination impos­
sible. In at least two of the other patients 
examined ante mortem, one suspects that 
failure to consider the diagnosis may have 
mitigated against the type of thorough ex­
amination likely to reveal such a mass. In 
one of these, however, the aneurysm was 
situated on the internal iliac artery close 
to its source, a site notoriously elusive on 
examination.2
The most valuable ancillary aid to diag­
nosis is the plain film radiograph of the 
abdomen. A soft tissue mass may be ap­
parent, as was true of the patient in Case 2, 
or more revealing, a curvilinear calcifica­
tion in the wall of the aneurysm may be 
diagnostic,8 as in the patient in Case 4. 
Erosion of vertebral bodies without erosion 
of intervening disc spaces is often recorded 
as being a helpful sign10 but was not ob­
served in any of our patients. Occasionally, 
displacement of intestine on barium enema 
or upper gastrointestinal series has been 
useful in disclosing an otherwise occult 
soft tissue mass.
Elevation of the leukocyte count is fre­
quently said to accompany early rupture 
of an aneurysm into the gastrointestinal 
tract, but this did not prove to be a useful 
test in this series. We have had no experi­
ence with urinary diastase determinations 
in this disease though they are reported 
by some authors to be elevated.5
It would appear therefore that a high 
index of suspicion of the possible etiologi­
cal significance of an abdominal aneurysm 
in cases of gastrointestinal bleeding of ob­
scure origin is of paramount importance. 
Suspicion, plus a careful history, physical 
examination and flat films of the abdomen 
obtained without delay and interpreted 
with this possibility in mind, may estab­
lish a tentative diagnosis of this syndrome 
in the, all too often, brief period between 
the initial onset of symptoms and the fatal 
exsanguinating hemorrhage, and permit 
planned definitive surgery with some hope 
of a successful outcome.
Su m m a r y
Six cases of rupture of intra-abdominal 
aneurysm into the gastrointestinal tract are 
recorded and the literature reviewed. In 
one of the patients presented, simultaneous 
perforation occurred into the gastrointes­
tinal tract and the ureter. Sudden death 
from rupture of abdominal aneurysms into 
the gastrointestinal tract is the exception 
rather than the rule. While the peak in­
cidence of this syndrome occurs in the 
sixth decade, younger age groups are not 
exempt and approximately 20% of re­
corded cases have been under the age of 
32 years. The demonstration that this 
previously invariably fatal condition may, 
on occasion, be successfully managed surg­
ically makes it desirable that the diagnostic 
features be reviewed.
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R e su m e
Le tableau clinique classique de la rupture 
catastrophique d’un anevrysme arteriel dans le 
tractus intestinal intrigue depuis longtemps le 
chirurgien qui a traite de tels cas. Les premiers 
cas rapportes dans la litterature ont ete conside­
r s  comme des curiosites. De nos jours il existe 
des possibility de traitement et ce syndrome doit 
etre re-etudie. L ’auteur donne une analyse de la 
bibliographic et de la litterature sur le sujet. II 
presente ensuite six histoires de cas provenant des 
archives du “University of Alberta Hospital” et 
du “Royal Alexandra Hospital” a Edmonton. Tous 
ces cas furent observes entre 1952 et 1961; tous 
se terminerent par un exitus apres une periode 
d’hemorragies intestinales assez longue.
Selon l’auteur, deux erreurs graves existent dans 
l’esprit des medecins a ce sujet et doivent etre 
rectifiees. Tout d’abord il est exceptionnel que 
la mort survienne a la suite d’une hemorragie 
brutale et catastrophique: la revue de la litterature 
montre au contraire que 69% des patients survivent 
au dela de six heures apres l’apparition des pre­
miers symptomes et 53% survivent au dela de 24 
heures. De plus, et bien que la frequence de ces 
accidents soit maxima vers la soixantaine, les 
patients plus jeunes n’en sont nullement exempts; 
environ 20% des cas concernent des malades en 
dessous de 32 ans. La symptomatologie du syn­
drome est un melange de symptomes anevrysmaux 
et de symptomes hemorragiques digestifs. Ces der- 
niers n’ont pas de specificite, mais les symptomes 
anevrysmaux sont caracteristiques: masse pulsatile 
parfois palpable; radiographie a vide de l’abdo- 
men, qui souvent montrera la poche anevrysmale 
dont la paroi est volontiers calcifiee; au transit 
baryte ou au lavement baryte on observe frequem- 
ment un deplacement de la masse intestinale; 
parfois, elevation du nombre des leucocytes. Ces 
symptomes ne sont pas toujours presents et le 
diagnostic peut parfois etre difficile. Cependant, 
de nos jours, avec les progres qui ont ete faits 
dans les techniques de transfusion et de reanima­
tion d’une part et dans la chirurgie des ane- 
vrysmes d’autre part, le chirurgien doit penser a 
ce syndrome en presence de toute hemorragie 
intestinale d’origine obscure. Contrairement a ce 
que l’on croyait, il y a largement temps pour in- 
tervenir et sauver le malade.
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FINGER-TIP INJURIES0
D. C. ROBERTSON, Toronto
F in ger-t ip  injuries are among the common­
est injuries which have to be dealt with in 
our emergency departments. They pre­
sent a variety of problems which can be 
treated in different ways. This paper will 
present a variety of these injuries and dis­
cuss the treatment of each of them.
In brief it may be said that the treat­
ment of the most minor finger-tip injuries 
may be by dressing only. A more important 
injury may require suture while the com­
pletely damaged tip may require amputa­
tion. In between these extremes are those 
injuries which are best treated by some 
type of graft in order that the maximum 
usefulness of the finger may be preserved. 
In many of these injuries a nice judgment 
is required to decide what form of treat­
ment will give the best result.
D ressin g
Whether the injury is minor or severe it 
is likely that a dressing will be required. 
It must always be remembered that a dress­
ing itself, if it is too tight, can cause gan­
grene of a finger-tip. Care must be taken 
therefore to apply the dressing firmly 
enough to give support but not so tightly 
as to produce insult. Those finger-tip in­
juries in which the nail is avulsed or partly 
avulsed can be treated by a very simple 
dressing on the dorsum which will allow 
the tip of the finger to be visible. How­
ever, the crush injury may not permit any 
such window for inspection. The common 
injury in which the base of the nail has 
been dislocated from the eponychium but 
not completely detached, with fragmenta­
tion of the tuft of the terminal segment 
and a bursting of the pulp of the finger 
in several places, will require a rather 
elaborate dressing. In this case the dress­
ing must be applied in such a way that
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the wound edges are held in apposition 
and a mild compression holds the bony 
fragments together, and yet tension should 
not be so great as to produce pain which is 
the forerunner of gangrene. It has been 
our practice in cases like this to cut a strip 
of Gelonet and suture this around the 
finger as snugly as possible. The strands 
of the mesh begin to pull apart before 
any dangerous tension can be applied. 
However, enough tension can be main­
tained to close the multiple wounds and 
compress the nail back on the bed without 
being dangerous. Over this basic dressing 
a soft dressing can be applied. If there 
should be undue pain, it is then quite pos­
sible to remove the outer dressing and 
inspect the finger through the Gelonet 
mesh. It should also be pointed out that 
finger-tip injuries should be dressed with 
the finger in the position of function when­
ever possible. It is a universal experience 
that stiffness of the finger often follows an 
injury to the tip. This stiffness is common­
ly as much the result of the type of dress­
ing used in the treatment of the injury as 
of the injury itself.
S u ture
Suture would seem to be an obvious 
form of treatment, but it merits discussion 
because its application is rather limited. 
Indeed most finger-tip injuries do not lend 
themselves to suture. We have already dis­
cussed the management of the multiple 
small wounds sustained when the pulp is 
burst open in a crush injury. The suture 
of these wounds might result in increased 
pulp pressure because of lack of drainage. 
In such a case the finger-tip gradually be­
comes suffused, cyanotic and then gangren­
ous; or healing may take place but the 
patient is left with a finger-tip which is 
atrophied, extremely sensitive to cold and 
very tender to the touch. It is a finger 
such as this that becomes stiff at the prox­
imal interphalangeal joint owing to disuse; 
such a result leads to amputation.
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Fig. 1.—An ugly amputation stump, the result of disarticulation without proper atten­
tion to narrowing the bone and soft tissues.
Amputation
This may be required because the in­
jury has already produced a partial ampu­
tation or because the injury to the tip is 
severe, involving the loss of soft tissue and 
damage to bone and blood supply so great 
that no other treatment is possible. Ampu­
tation is often considered an easy way out 
of the difficulties following an injury. It 
must be pointed out here that poor results 
in the amputation of fingers, no matter how 
well done, are not uncommon. The author 
sees a steady stream of patients, each of 
whom is complaining about his amputation 
stump. The commonest complaint is tender­
ness, often of such a degree that the patient 
cannot work. Another common complaint 
is the appearance. The patient objects to a 
wide and ugly amputation stump, the re­
sult of a disarticulation through the distal 
interphalangeal joint without reduction of 
the distal end of the middle phalanx. A 
very frequent complaint is the regrowth 
of a deformed nail which is difficult to 
look after and may be painful. An ampu­
tation of the distal half of the distal pha­
lanx may have been done without includ­
ing all of the nail-bed, thus leading to the 
development of cysts or of a tiny little horn 
in the wound scar. The amputation of the 
very tip of a finger may have been treated 
conservatively resulting in scar contracture 
at the tip with deformity and tenderness. 
Many patients complain of inability to 
work because of sensitivity to cold. These 
fingers are often smooth and shiny with 
insufficient subcutaneous tissue covering 
the amputation stump and this atrophy may 
extend up to the mid-shaft of the middle 
phalanx.
A few words must also be said about the 
development of neuromata. The author has 
come to believe over the past few years 
that the development of painful neuro­
mata as cause of tenderness in an amputa­
tion done for a finger-tip injury is an un­
usual thing. Neuromata are a much more 
common cause for complaint when the 
amputation is more proximal, but in the 
distal type of amputation done for finger­
tip injuries it is highly probable that in the 
absence of such signs as trophic changes 
or inadequate cover of bone the pain is 
more central in origin. This is well illus-
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trated by a patient seen recently by the 
author after five successive reamputations for a finger-tip injury. On each occasion 
the diagnosis was painful neuromata. By 
the time I saw her, there was indeed 
atrophy and stiffness of what was left of 
the finger and a transmetacarpal amputa­
tion was done. No relief of pain was 
achieved.
It is therefore apparent that amputation 
for finger-tip injury must be done with 
care and forethought. The nail and nail 
bed must be adequately dealt with if they 
require removal. If the whole terminal seg­
ment requires removal it is always wise 
to find the digital nerves and deal with 
them either by transposing them dorsally 
or by resecting them far enough back to 
be out of the way of the wound. If a dis­
articulation is required at the distal inter- 
phalangeal joint, it is wise to reduce the 
distal end of the middle phalanx so that a 
wide and unattractive amputation stump 
will not result.
Skin Grafts
Between the relatively minor injuries 
which can be treated with dressings or 
simple suture and those so severe that am­
putation of the tip is required, fall a large 
number of injuries in which some type of 
skin graft is necessary. It is from this group 
that the largest number of poor results 
come. It must be emphasized that the best 
chance for a good result is at the time of 
the emergency treatment. Nothing can sal­
vage the shrivelled finger-tip which was 
treated conservatively instead of being cov­
ered with a skin graft. Nothing can be done 
about the finger shortened unnecessarily in 
order to close a defect which could have 
been covered with a pedicle graft. There­
fore, the use of the various types of grafts 
in the treatment of finger-tip injuries will 
be examined in some detail.
F ree Grafts
Free grafts may be of split-thickness, of 
full-thickness or composite. The split- 
thickness graft is easily taken from the lateral surface of the upper arm under local anesthesia. It is required in those
Fig. 2.—Free full-thickness skin graft, used to replace nail and nail-bed, is shown outlined in ink.
injuries where skin has been lost over any 
part of the surface of the finger-tip but 
subcutaneous tissue is still present and no 
bone is exposed. Under these circumstances 
a split-thickness skin graft will give an 
excellent result with no deformity. In many 
cases it may be applied to the defect with­
out suture and held in place by dressing 
only.
The free full-thickness skin graft is easily 
taken also, but usually from the flexor as­
pect of the forearm and the wound must 
of course be closed by primary suture. 
This graft is very useful in re-covering de­
fects where there is considerable loss of 
the subcutaneous tissue. The author uses 
it very frequently to cover the defect re­
sulting from avulsion of the nail and the 
nail-bed as well as the tip of the finger. 
The debridement of such an injury often 
requires the removal of the remainder of 
the nail-bed and the resulting defect leaves 
bone or bone covered by periosteum ex­
posed. Even though this defect is usually 
on the dorsum of the finger, a split-thickness 
skin graft is not durable or comfortable 
enough and it is here that a free full­
thickness skin graft is advisable. This graft requires meticulous suture and dressing if 
a good take is to be achieved.
No discussion of free grafts would be 
complete without mention of the composite graft. This is the grafting in place of the 
amputated portion which is brought in by the patient. In our experience it has been
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Fig. 3.—Index finger-tip covered with cross­
finger pedicle flap.
a fairly common occurrence to have the 
patient bring in the amputated piece of 
tissue. However, we usually find that this 
amputated tissue has been injured so gross­
ly that there is no question of using it. 
Occasionally, however, the tissue is in good 
condition and the question of using it as 
a graft arises. The author has done this two 
or three times with only one success, al­
though Douglas1 has reported a series in 
which his rate of success was high.
L ocal Pedicle Grafts
Those injuries, particularly of the guillo­
tine type and of the flexor surface of the 
tip of the finger where the skin and all 
the subcutaneous tissue and perhaps even 
some bone have been lost, are very well 
treated by means of a cross-finger pedicle 
graft. This is an operation which can be 
done on an outpatient basis and under local 
anesthesia. It deserves a much greater use 
than is generally accorded to it. Instead, it 
is avoided by doing an amputation and 
thus considerably shortening a thumb or 
finger which might not have needed any 
shortening whatsoever. The technique of 
this most useful operation is perhaps not 
as widely understood as it should be, but 
it has been well and completely described 
in the literature.2, 3
Fig. 4.—Injury, similar to previous figure, in 
which treatment was neglected. As a result the 
nail is contracted by scar tissue until the edges 
are cutting into the soft tissue producing ex­
quisite discomfort.
A visor flap for cover of a small defect 
at the tip is a very useful procedure under 
certain circumstances. The partly ampu­
tated finger-tip with a tiny remnant of use­
less and troublesome nail at the very tip 
is satisfactorily treated by this means. The 
remnant of nail and nail-bed is excised 
from the tip leaving a defect right on the 
end of the amputation stump which can 
be very satisfactorily filled by a visor flap 
taken from the dorsum of the finger and 
advanced over the end. This will transfer 
the defect from the end to the dorsum of 
the finger where a split graft is all that is 
necessary.
Every so often one sees a reference or 
perhaps a case which has been treated 
by means of a pedicle flap taken from the 
palm of the hand to cover the defect pro­
duced by a finger-tip injury. This operation 
is to be deplored. While it seems at first 
to be easy to accomplish, in the end it 
gives a very poor result. The finger is re­
quired to be flexed at the proximal inter- 
phalangeal joint at least 90°. From this 
position of flexion it may never retreat 
again. The scar on the palm of the hand 
may be troublesome. The flap raised from 
the palm of the hand is frequendy too 
small because to make it any larger would 
mean placing a skin graft on the palm of 
the hand. In this operation all of our surg­
ical principles are flouted. It is not recom­
mended.
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Fig. 5.—An abdominal pedicle to thumb and the radiographic view showing the 
extent to which the grafted tissue exceeds requirements.
D ista n t  P ed icle  G ra fts
The pedicle graft brought from a dis­
tance is occasionally a useful procedure. 
However, it is often used where a cross­
finger pedicle graft would be the proper 
choice of treatment. Frequently the pedicle 
graft taken from the abdomen or the infra- 
clavicular region is far too big and thick 
for the defect it is to cover. It must be 
remembered that this skin is frequently 
hair-bearing and will always be insensitive.
It will be flabby and loose and altogether 
more of a nuisance than an asset as far 
as grasp is concerned. It is therefore an 
operation to be undertaken only when 
there is no other possibility.
S u m m a r y
Finger-tip injuries are common and often 
difficult to treat. The place of simple su­
ture and, at the other extreme of treatment, 
amputation are discussed. In our experience
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the resuture of almost-amputated parts 
which are hanging by a narrow pedicle 
leads only to gangrene. The use of split 
grafts in the repair of tip injuries where 
bone is not exposed is illustrated. The use 
of cross-finger pedicle flaps where bone is 
exposed is described. Free full-thickness 
skin grafts for dorsal-tip injuries exposing 
bone is advocated. The composite graft 
repair by reattaching an amputated piece 
brought in by the patient is unlikely to 
succeed.
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R e su m e
Les blessures des bouts des doigts sont extreme- 
ment frequentes et revetent des aspects varies a 
l’infini. Le present article en presente les prin- 
cipales formes et discute les traitements qu’il y a 
lieu d’appliquer.
Le simple pansement peut etre susceptible de 
bon.s resultats dans les cas simples. Les regies 
generates pour sa confection sont qu’il doit etre 
applique de fagon a rapprocher les parties blessees 
et qu’il ne doit pas etre trop serre.
Les sutures semblent un traitement evident. 
En realite, il y a peu de types de blessures des 
doigts qui relevent reellement de ce traitement. 
En effet les points de suture ont une forte ten­
dance a provoquer des constrictions, qui iront en 
augmentant lorsque le phenomenes d’cedeme ap- 
paraitront. Dans les suites eloignees, le doigt 
restera atrophie et la cicatrice sera pendant long- 
temps douloureuse et sensible au froid.
Les amputations donnent souvent de mauvais 
resultats. La encore il persiste souvent des cica­
trices douloureuses qui rendent le moignon in- 
utilisable. La formation de neuromes douloureux 
est frequente.
Entre ces trois methodes et, selon l’importance 
de la blessure, il semble que le traitement de 
choix le plus souvent applicable avec succes est 
le greffage. Le mode et le type de greffes seront 
determines par les conditions: greffe fibre, greffe 
pediculee “locale” ( c’est a dire avec lambeau 
naissant a partir d’un doigt voisin) et greffe pe­
diculee a distance.
TEXTBOOK O F GENITO-URINARY SURGERY, 
2nd ed. Edited by H. P. Winsbury-White, 
assisted by J. D. Fergusson. 988 pp. Must. E. 
& S. Livingstone, Ltd., Edinburgh and London; 
The Macmillan Company of Canada Limited, 
Toronto, 1961. $23.40.
More than a decade has elapsed since the 
first appearance of this work and few branches 
of medicine have enjoyed greater progress 
during this interval. The second edition of this 
book takes cognizance of these advances and 
constitutes an up-to-date review of modern 
urology. The subject matter is systematically 
arranged, giving the reader a comprehensive 
picture of each presentation. This book has 
been made possible by the collaboration of a 
number of distinguished contributors, each of 
whom has written on a subject on which he 
is an acknowledged authority. In spite of the 
participation of so many authors the work is 
properly integrated and there is very little 
overlapping or clashing of opinions.
The book is divided into five sections, the 
first three of which are concerned with thor­
ough clinical and pathological descriptions of 
disease in the genitourinary tract. This in­
cludes a review of embryology, surgical anat­
omy and renal physiology; the various urolog­
ical investigative procedures are described in 
detail. Section 4 entitled “Miscellaneous Sub­
jects” succeeds in tying the loose ends by the 
addition of subjects that do not fall into cate­
gories already discussed. This group includes 
such subjects as infertility, surgery of the ad­
renals, radiation therapy, the role of the small 
intestine in genitourinary surgery and kidney 
homotransplantation. Many of the newer and 
more recent concepts are included in these 
descriptions. The final section entitled “Opera­
tions” is of particular note because of the 
descriptive thoroughness with which the sub­
ject of operative surgery is undertaken. The 
various recent advances in this field are given 
complete coverage.
Illustrations are clear and well chosen and 
an extensive bibliography is provided at the 
end of each chapter.
This book undoubtedly ranks among the 
best of its kind ever published in Great Britain 
and should appeal to urologists throughout the 
world.
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VENOUS STASIS IN THE LOWER EXTREMITIES— AN EVALUATION 
OF EARLY AMBULATION0
A. D. McLAClILIN, M.D., M.Sc., D .Phil.(Oxon), M .S .(Tor.), F.R.C.S.(Eng.), 
F.R.C.S.[C], F.A.C.S., J. A. M cLACHLIN, M.D., M.CLSe., F.R.C.S.JC], 
F.A.C.S. and W. K. STAVRAKY, M.D., London, Ont.
The ritual of early ambulation after op­
eration has given many surgeons an un­
warranted sense of security against venous 
stasis in the lower extremities and subse­
quent thromboembolism.1' 5 One carefully 
controlled series actually showed a higher 
incidence of deep vein thrombosis in the 
early rising group.2
The authors have attempted a critical 
evaluation of standing and walking to clear 
leg and thigh veins, using as subjects 12 
male medical students or residents. With 
the patient standing erect, unsupported, 
and as motionless as possible on the foot­
rest of a vertically tilted x-ray table, 25 
c.c. of 50% diatrizoate (Hypaque) was 
injected in 15 seconds into a dorsal vein 
of the foot and directed into the deep 
veins by a tourniquet at the ankle. Radio­
graphs of the leg and thigh were made 
immediately after completion of the injec­
tion and then at the end of 1, 2, 3, 4, 5, 
7M and 10 minutes: thereafter every five 
minutes until all dye had disappeared. The 
end-point was taken as the last radiograph 
in which dye could be seen; this was 
judged by one member of the department 
of radiology.
With the patient standing at rest, Hy­
paque was not cleared from the calf veins 
until an average of 39.6 minutes after in­
jection. This compared unfavourably with 
an average clearance time of 27.0 minutes 
in an older age group studied at rest in 
the horizontal position,3 and suggested that 
standing was a poor means of emptying 
the leg veins.
Three weeks later the same leg in each 
subject was studied in an identical man­
ner with the exception that between the 
radiographs the patient stepped down to
"From the Department of Surgery, University of 
Western Ontario Medical School, London, Ont. 
Presented at the Annual meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Ottawa, January 1961.
the floor, a distance of 30 inches; walked 
to the door and back, a distance of 25 
feet, and then stepped up unassisted to 
the foot-rest. The leg exercise so obtained 
was probably greatly in excess of that to 
be expected in most elderly postoperative
T A B L E  I .— St a s is  in  N o k m a i, H u m a n  L o w e r  
E xt r e m it y  V e in s *
No. of Average Leg
Method cases age (years) pockets
Horizontal..........  25 62 27.0 min.
(20-93)
15° elevation of
foot of table........ 12 42 4.8 min.
(17-94)
Standing.............. 12 24 39.6 min.
(20-28)
Walking............... 12 24 7.6 min.
(20-28)
T h e  value of a 15° elevation of the foot of the 
table, as compared with standing and walking to 
clear blood from the legs, is shown.
patients, who are hoisted often unwillingly 
from bed and half-carried, half-dragged to 
a chair, where they are left to await a 
similar return to bed. The clearance time 
of the leg veins with vigorous walking 
averaged 7.6 minutes. This was not sig­
nificantly better than with leg exercises 
in the horizontal position in an older age 
group and was inferior to the drainage effect 
of 15° elevation of the foot of the table. 
Our previous studies showed that emptying 
was usually faster in younger subjects. This 
should make the prolonged clearance times 
with standing and walking even more sig­
nificant.3
Retention of dye in valve pockets in 
the leg and thigh was very obvious in the 
standing and walking positions and seemed 
beyond anything that could be explained 
by differences in specific gravity or viscos­
ity between Hypaque and blood. The fre­
quent origin of thrombi in these pockets4 
suggested that standing and walking, un­
less it be very vigorous, are poor means 
of reducing the chances of thromboem-
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Fig. 1 Fig. 2
Fig. 1.—(left) A venogram of the leg made in the erect position five minutes after injecting 25 
c.c. of 50%  Hypaque into a dorsal vein of the foot with a tourniquet at the ankle. The venous channels 
are beginning to clear but retention of dye is evident in the valve pockets. A competent communicat­
ing vein is shown in the upper inner calf. Fig. 2.—(right) Ten minutes after the Hypaque injection; 
further clearing of the channels is seen but there is still stasis in the backwater of the valve pockets. 
Further radiographs showed that the pockets were not empty until 30 minutes after the injection.
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holism. Elevation of the foot of the 
operating-room table and of the bed 
seemed a more effective method, capable 
of being moved forward into the operative 
period itself.
These results may lend no more than 
factual support to the obvious probability 
that blood in the legs will drain better 
with, rather than against gravity. An an­
alogous observation is the aching pain, 
swelling and occasional venous thrombosis 
seen in the lower extremities during long 
journeys in the sitting position. Walking 
at intervals reduces the discomfort. Stretch­
ing out flat with the feet elevated brings 
a wonderful feeling of relief.
This indictment of standing and walk­
ing soon after operation extends only to 
venous stasis in the legs. The authors be­
lieve that the improvement in bodily func­
tions, strength and morale, of themselves 
make the effort worth while. At the same 
time the ritual of early ambulation should 
not give the surgeon an unwarranted sense 
of security against thromboembolism, the 
most common pulmonary complication and 
greatest single cause of death after major 
surgical procedures.
Summary
The value of standing and walking in 
lessening stasis in the lower extremities has 
been studied by measurement of the clear­
ance time of Hypaque from the leg and 
thigh veins of 12 healthy young men. Pro­
longed retention with standing alone and 
indifferent clearance rates even with active 
walking may explain the failure of early 
ambulation to lessen the incidence of pul­
monary embolism. We believe that eleva­
tion of the foot of the operating-room table 
and of the bed is a more effective means 
of controlling venous stasis in the legs.
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Fig. 3.—Ten minutes after Hypaque injection; 
stasis in the valves of the superficial femoral vein 
is demonstrated in a patient standing erect. The 
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Resume
Le lever precoce est devenu une pratique cou- 
rante dans les soins post-openttoires. Par ce pre­
cede, on espere pallier aux troubles circulatoires et 
aux phenomenes de stase veineuse dans les mem- 
bres inferieurs. Le present travail se propose 
d’etudier experimentalement Taction et l’effieacite 
reelle du lever et de la marche a ce point de vue.
Des tests furent faits sur une serie de 12 jeunes
gens, etudiants en medecine; les sujets etaient 
places en position debout sur un appareil radio- 
graphique et Ton injectait 25 c.c. d’Hypaque en 
15 secondes dans la veine dorsale du jried. On 
pratiquait alors des radiographies respectivement 
1, 2, 3, 4, 5, 7% et 10 minutes apres Tinjection. 
A partir de ce moment on se contenta d’un cliche 
toutes les cinq minutes jusqu’a ce que toute trace 
de produit radio-opaque ait disparue. Dans un 
deuxieme temps, trois semaines plus tard, on refit la 
meme experience mais le patient dut faire, entre 
chaque radiographie, quelques pas representant 
une distance d’environ 25 pieds.
II ressort de cette etude, que la position debout 
et la marche n’aident que tres peu la circulation 
veineuse dans les membres inferieurs. Ces consta- 
tations expliquent sans doute pourquoi le lever 
precoce des operes ne diminue pas la frequence 
des embolismes pulmonaires. Les auteurs estiment 
que la surelevation des pieds des patients sur la 
table d’operation et dans le lit permet de lutter 
beaucoup plus efficacement contre la stase vei- 
neuse.
TH E SURGICAL TREATMENT OF ACQUIRED VALVULAR AORTIC
STENOSIS0
A. R. C. DOBELL, M.D. and H. J. SCOTT, M.D., Montreal
The surgical relief of acquired aortic 
stenosis remains a technical problem. Not 
only is there some uncertainty about how 
to deal with the valve itself but also spe­
cial problems exist in the management of 
cardiopulmonary bypass as applied to ex­
posure of the aortic valve. Dominant 
among these is the maintenance of cardiac 
viability during the period in which the 
base of the aorta is open and the coronary 
arteries are disconnected from the systemic 
blood input by the pump oxygenator.
This report concerns 15 patients with 
acquired aortic stenosis operated upon up 
to the end of 1961. They ranged in age 
from 26 to 58 years, and most of the pa­
tients were older than 45. Two patients 
had associated mitral stenosis which was 
treated by instrumental dilatation during 
cardiopulmonary bypass, but in both of
“From the Department of Surgery, The Montreal 
General Hospital, Montreal 25.
Presented at the Annual Meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Toronto, January 1962.
these patients aortic stenosis was the dom­
inant lesion. Associated mild aortic in­
sufficiency was recognized preoperatively 
in several of the patients.
Coronary artery disease could not be ex­
cluded since almost all had typical anginal 
pain on exertion. One lady had angina at 
rest. A man of 58 had had a proved myo­
cardial infarction three years previously. 
Another patient was found at autopsy to 
have almost complete occlusion of the ori­
fice of the right coronary artery.
Calcium was present in all but one of 
these aortic valves and in most of them 
it could be detected radiologically.
The pressure gradient across the aortic 
valve was measured preoperatively by per­
cutaneous left ventricular puncture in 10 
patients. It ranged from 45 to 150 mm. 
Hg. This examination has been omitted in 
recent months in patients who on clinical 
and electrocardiographic examination ob­
viously had aortic stenosis requiring opera­
tion.
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T echnique
The abolition of calcific aortic stenosis 
requires more time than does the correc­
tion of many other cardiac abnormalities. 
Safe prolonged cardiopulmonary bypass is 
therefore vital to success. W e believe there 
are three prerequisites to the attainment 
of safe prolonged bypass. These are (1) 
complete lack of antifoam; (2) gentle 
coronary suction, and (3 ) maintenance of 
adequate blood flow.
The dangers of antifoam are well 
recognized.2 Since all bubble oxygenators 
require antifoam, a film or membrane oxy­
genator is preferable. Physical damage to 
blood passing through the pump-oxygen- 
ator occurs largely in the coronary suction 
system used to aspirate and defoam blood 
appearing in the operative field. This suc­
tion must be as gentle as possible. Extra­
corporeal circulation in these operations 
has been at a blood flow of 2.4 litres per 
sq. m. of body surface area with the body 
temperature reduced to 30 °C. by a heat 
exchanger.
It is essential that a suction vent be in­
serted into the left ventricle before the 
aorta is incised. This prevents distension of 
the left side of the heart while the heart 
is closed and maintains a dry field while it 
is open. We have found it convenient to 
introduce such a catheter through a purse- 
string suture in the wall of the left atrium 
just behind the interatrial groove (Fig. 1).
Cardiac viability was maintained by cor­
onary artery cannulation and perfusion 
during the period that the aortic valve was 
exposed. In some operations the heart was 
protected by hypothermic arrest brought 
about by bathing it in iced Ringer’s solu­
tion. As experience accumulated, little tech­
nical embarrassment was experienced in 
operating on the aortic valve while the 
cannulas were held in place. Furthermore, 
the protective benefits of coronary artery 
perfusion were impressive. In 10 of the 
15 operations the heart never stopped beat­
ing. A separate pump was used to return 
arterial blood to the coronary arteries at 
a flow rate of 400 to 500 c.c. per minute. 
This blood was at the same temperature 
as that perfusing the remainder of the 
body.
Fig. 1.—Left ventricular suction catheter which 
is inserted through an incision in the left atrium 
immediately behind the interatrial groove. The 
coronary artery cannulas are also shown.
The aortic valves in these patients have 
shown commissural fusion, usually with 
two commissures completely obliterated 
and one remaining open. In one patient 
there was no calcification, and incision of 
the fused commissures out almost to the 
aortic wall was sufficient to abolish the 
pressure gradient across the valve. In the 
remaining patients, calcific deposits on the 
thickened valve cusps were moderate to 
heavy. Here calcium was removed after 
incising the commissures in order to ob­
tain cusp mobility. This removal, at first 
carried out with rongeurs and heavy scis­
sors, has more recently been accomplished 
by pinching off the calcium with a curved 
hemostat; the object has been to achieve 
mobility of at least two cusps.
In two patients the valves were heavily 
calcified and deformed and it was clear 
that relief of stenosis required replace­
ment of the aortic valve. All three valve 
cusps were excised and were replaced in 
one patient by  two Bahnson Teflon 
cusps",1 and in the other by three. In a 
third patient, a single cusp was replaced.
Results
The preoperative and postoperative sys­
tolic pressure gradients across the aortic
“ U.S. Catheter and Rubber Company, Glen Falls, 
New York.
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Fig. 2.—Preoperative and postoperative systolic 
pressure gradients across the aortic valve in 15 
patients. Two of the three patients who did not 
obtain adequate relief died.
valve are shown in F ig . 2. The postopera­
tive pressures were measured during opera­
tion before closing the chest. Three pa­
tients w ere left with high pressure gradi­
ents after operation and two of these died. 
In  one of these two patients, a single cusp 
had been replaced and yet a significant 
pressure gradient persisted. In retrospect 
we believe complete valve replacement 
should have been done in these patients. 
At autopsy, residual aortic stenosis was 
present because of inadequate mobility of 
the calcified valve cusps, despite the fact 
that the commissures had been incised and 
the cusps partly debrided. L e ft ventricular 
hypertrophy was marked in both of these 
hearts, and in one of them the hypertrophy 
extended up the aortic outflow tract so 
that this passage, 2 cm. below  the valve, 
was narrower than the valve orifice. I t  is 
possible that this phenomenon is respons­
ib le for the high residual gradient left in 
the surviving patient. T h e aortic valve was 
bicuspid in this man and calcification was 
but moderate. Nevertheless, after incising 
the two fused commissures and partly re­
moving the calcium, the pressure gradient 
was unchanged. His postoperative course 
has been satisfactory and he has returned 
to work as a farmer, although he has occa­
sional anginal pain.
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In nine of the remaining 12 patients the 
pressure gradient across the aortic valve 
was reduced to below 20 mm. Hg, and in 
the other three a gradient of between 20 
and 35 mm. Hg remained. One of these 12 
patients died. In this man a subpleural 
hemorrhage occurred from the site of aortic- 
puncture (w hich was performed for mea­
surement of blood pressure) despite the 
fact that only a 20-gauge needle was used. 
This hemorrhage was not appreciated by 
us and he died suddenly about 12 hours 
after operation.
The two patients with total valve re­
placement are well, one 10 months and the 
other three months after operation. Valve 
function has been normal and stenosis com­
pletely relieved. There have been no se­
quelae attributable to the presence of the 
prosthetic valves.
An abridged case report of one of these 
patients may be of interest.
This 58-year-old man developed anginal 
pain in 1954. The pain recurred intermittently 
after that time, and in 1957 he had an epi­
sode of severe chest pain for which he was 
admitted to hospital. He remained in hospital 
for 40 days during which time the typical 
electrocardiographical findings of an anterior 
myocardial infarction evolved. A few months 
after discharge from hospital he noted the 
onset of dyspnea on exertion. Digitalis therapy 
and salt restriction were instituted at this 
time. Additional symptoms which developed 
before his second hospital admission included 
general fatigue, increasing substernal pain on 
exertion, palpitations, ankle edema and noc­
turnal dyspnea. He had lost 30 lb. in weight 
in the three years before admission on May 
22, 1961.
Physical examination disclosed mild jugular 
venous distension at 30°, a pulse of 100 per 
minute and a blood pressure of 110/80 mm. 
Hg. The heart was enlarged almost to the 
anterior axillary line. There was a harsh grade 
III systolic murmur in the second right inter­
space radiating to the neck. Moist rales were 
audible at both lung bases. The liver was 
palpable three finger-breadths below the costal 
margin. There was mild ankle edema. Peri­
pheral pulses were palpable.
Radiographs of the chest are shown in Fig. 
3. Percutaneous left ventricular puncture was 
performed on June 13. The left ventricular 
pressure was 165/25 mm. Hg, while the
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Fig. 3.—Preoperative and postoperative radiographs of the chest in the patient described in the 
text. There is bilateral pleural effusion preoperatively and considerable left ventricular hypertrophy. 
Nine months after replacement of the aortic valve the heart is smaller and the chest is clear. In 
each case the preoperative film is shown on the left. The decrease in heart size is well shown in the 
lateral as well as the posteroanterior film.
brachial artery pressure was 95/55 mm. Hg, 
indicating severe aortic stenosis and left ven­
tricular failure. Medical therapy was intensi­
fied.
Operation was carried out on June 30. 
The heart was exposed through a median 
sternotomy, and cardiopulmonary bypass was 
instituted at a flow rate of 2.4 l./sq.m. of
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body surface. The blood temperature was 
maintained at 30°C. A suction catheter was 
inserted into the left ventricle by way of the 
left atrium. The aorta was incised, and the 
coronary ostia, which appeared normal, were 
cannulated and perfused directly with 500 
c.c. blood per minute. The heart beat re­
mained regular throughout the procedure. The 
aortic valve cusps were greatly deformed, 
thickened and calcified. There was fusion be­
tween the left and right coronary cusps and 
between the right and non-coronary cusps, so 
that only a slit-like orifice remained between 
the left ventricle and the aorta. Attempts 
were made to divide the commissures, but the 
material was so rigid and deformed that 
nothing short of a valve replacement would 
suffice. The three cusps were excised and cal­
cium was then removed from the upper part 
of the ventricular septum where it narrowed 
the outflow tract. Two Bahnson Teflon cusps 
of 36 mm. width were used to replace the 
three excised cusps, one in the left coronary 
cusp position, and the other substituting for 
the right and non-coronary cusps. The two 
prosthetic cusps were sutured to each other 
at the commissures to prevent any peripheral 
separation. The aortotomy incision was repaired 
and bypass discontinued. Pressures measured 
in the aorta and left ventricle were 70/40 
and 70/5 mm. Hg. The operation was com­
pleted without event. His postoperative course 
was uncomplicated.
This man has been seen regularly in the 
outpatient department. Nine months after op­
eration his body weight had increased by 27 
lb. A grade II aortic ejection murmur was 
audible. There was no thrill or propagation 
to the neck. Aortic closure was well heard. 
Three months after operation a faint aortic 
diastolic murmur was first heard, and this in­
creased to be rated grade II after nine months. 
Blood pressure was 125/70 mm. Hg and pulse 
80 per minute. There were no signs of fail­
ure.
Symptomatically the patient is immensely 
improved. He has occasional angina brought 
on by exercise and infrequent palpitations. He 
leads a semi-retired active life. Medications 
include digitalis, anticoagulants and oral peni­
cillin.
Su m m a r y
Experience in the surgical treatm ent of 
15 patients with acquired aortic stenosis
has been described. Three of the patients 
died in the postoperative period. Eleven of 
the 12 survivors had a satisfactory reduc­
tion in the pressure gradient across the 
aortic valve.
The case of a man with severe cardiac 
failure and a history of a proved infarc­
tion is described in some detail to indicate 
the salvage that is currently possible.
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R esum e
Le present article resume l’experience des au­
teurs dans le traitement des stenoses aortiques 
acquises. On decrit un groupe de 15 malades 
traites a l’Hopital General de Montreal, dont les 
ages variaient entre 26 et 58 ans. Deux de ces 
malades etaient egalement porteurs d’une stenose 
mitrale, mais le trouble aortique etait de loin le 
plus grave. Des troubles coronaires existaient sans 
doute chez tous. Des calcifications valvulaires 
furent decouvertes chez 14 patients.
En ce qui conceme la technique operatoire, 
les auteurs estiment que l’etablissement d’une 
parfaite deviation cardio-pulmonaire est essentielle 
au succes. II convient d’eviter l’antimousse et 
d’utiliser de preference des oxygenateurs du type 
a membrane ou filme. De plus, comme il a pu etre 
montre que des deteriorations physiques peuvent 
etre provoquees dans le sang tors de la reaspiration 
coronaire, il faut que cette aspiration soit tres 
douce. Il semble que le debit minimum sanguin 
de l’appareillage soit de 1’ordre de 2.4 litres par 
metre carre de surface corporelle, l’organisme 
etant amene a 30° C. grace a un echangeur de 
chaleur.
Les resultats de cette serie furent les suivants: 
trois malades moururent dans la periode post- 
operatoire. Dans deux cas, il fallut remplacer la 
valvule par une prothese de teflon selon Bahn­
son. L ’un de ces patients est encore en bonne 
condition 10 mois apres l’intervention et le second 
trois mois apres. Les autres malades fu­
rent gueris ou ameliores apres une dissection ou 
une incision des valvules.
En terminant les auteurs presentent, plus en 
detail, l’histoire d’un cas ou la stenose etait asso- 
ciee a une insuffisance cardiaque importante et 
meme a un episode d’infarctus; ce malade fut 
tres ameliore, ce qui est un bon example du 
degre de recuperation que cette chirurgie peut 
permettre.
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CARCINOMA OF THE RECTUM AND LOWER SIGMOID COLON: 
ABDOMINOPERINEAL OR ANTERIOR RESECTION?*
R. A. GROVES, M.D.f and R. C. HARRISON, M.D., F.R.C.S.[C], Edmonton, Alta.
Al l  a spects of this title require initial defi­
nition. Malignant polyps should be consid­
ered as a separate problem in this contro­
versy, because patients with this lesion will 
almost invariably be treated by a sphincter­
saving procedure which will favourably 
influence survival figures for that group. 
This separation is particularly desirable 
because there is no unanimity of opinion 
as to what constitutes a malignant polyp. 
There is even some difference of opinion 
as to what constitutes the rectum, but 
it is considered to be that portion of 
the large bowel situated between the 
rectosigmoid junction and the anal 
canal. It is approximately 13 cm. in 
length; the rectosigmoid junction is approx­
imately 15 cm. from the anal opening. It 
should also be noted that the rectosigmoid 
is simply the junction between the rectum 
and the sigmoid or pelvic colon, and as 
such has no length. Abdominoperineal re­
section is that operation popularized by 
Miles, whereas anterior resection refers to 
the procedure which requires not only 
mobilization of the pelvic colon but a vari­
able portion of the rectum itself, followed 
by division of the rectum and an intra- 
pelvic anastomosis. Resection of the sig­
moid without mobilization of the rectum is 
not an anterior resection. Up to the point 
of division of the bowel, abdominoperineal 
and anterior resection are identical. It is 
scarcely necessary to add that both pro­
cedures require a high resection of the 
inferior mesenteric artery and a wide re­
section of the mesentery.1
The historical aspects of the treatment of 
carcinoma of the rectum have been well 
covered in several reviews2, 3 and will not 
be dealt with in detail here. It is sufficient
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College of Physicians and Surgeons of Canada, 
Toronto, January 1962.
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to state that the early approach to this 
problem was entirely perineal until about 
1823 when the anterior approach was first 
employed. Although colostomy had been 
utilized for 50 years before this, it was not 
employed as an aid to resection until some 
years later. The mortality and recurrence 
rate of the anterior approach was very 
high and when Delamare, Poirier and 
Cuneo4 published their work on the spread 
of carcinoma of the rectum superiorly, in- 
feriorly and laterally, the abdominoperin­
eal resection was developed. Although the 
mortality after this procedure continued to 
be high, the local recurrence rate was very 
significantly reduced and it quickly be­
came the operation of choice for rectal 
carcinoma. The swing to abdominoperineal 
resection was not universal however; Archi­
bald-’ was among those who interested 
themselves in an extension of the wholly 
abdominal approach. During the past 30 
years many surgeons, having at hand addi­
tional pathological information, have 
pointed out that in all lesions of the pelvic 
colon and in lesions of the upper rectum, 
nothing is gained by excision of the leva­
tor muscles and anal sphincters. It is fair 
to state, however, that there is still a lively 
controversy between good surgeons on this 
matter.
In the province of Alberta, the Division 
of Cancer Services of the Provincial De­
partment of Health have operated regional 
cancer clinics for a number of years. Here 
patients are seen in consultation; diagnostic 
and therapeutic radiology are available, 
and financial responsibility for the patient’s 
malignancy is underwritten. If a major 
operation is indicated, the patient is re­
ferred to the surgeon of his choice who in 
turn is reimbursed from the public purse 
for the operative procedure. Should a pa­
tient decline to attend one of the cancer 
clinics, information regarding his case i.s 
obtained by virtue of the fact that all patho­
logical reports of malignancy in the prov­
ince are sent to the Division of Cancer
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Services. Follow-up study is carried out by 
the cancer clinics and by the patient’s 
physician and/or surgeon, and records of 
the initial findings, pathology reports, op­
erative notes and follow-up visits are main 
tained by the cancer clinics. Thus, in this 
area, a relatively complete record is avail­
able of all malignancies treated in the 
province. In addition, the major centres in 
adjoining provinces and states are con­
tacted to obtain records of the few patients 
who leave the province each year for the 
treatment of malignancy.
From 1953 to 1956 inclusive, 352 patients 
with a diagnosis of cancer of the rectum 
and lower sigmoid colon were on record. 
Fifty-seven of these were cases of malig­
nant polyp and they were excluded from 
the study (Table I). The terminology of
TABLE I .— D is t r ib u t io n  o f  C a s e s
Cancer, rectal a re a ............................................... 352
Malignant polyp.................................... 57
Anal canal cancer..................................  8
Rectal carcinoma................................................... 287
No resection...........................................  55
Resection................................................................. 232
Abdominoperineal.................................  146
Anterior resection..................................  85
Trans-sacral resection........................... 1
these was confusing, so one pathologist was 
asked to review this material. The authors 
were particularly glad that these cases had 
been excluded, because on review of the 
original blocks and slides of these patients, 
36 of the polyps were considered to be 
benign.
One patient had a lymphosarcoma in­
volving the rectum, one had a basal cell 
carcinoma of the anus and six had squa­
mous cell carcinoma of the anus, leaving 
287 patients with carcinoma of the rectum 
and lower sigmoid. Of these, 146 had 
abdominoperineal resection, 85 had an an­
terior resection or “pull-through”, and one 
had a trans-sacral resection. The remainder 
were either untreated or had palliation 
only. By consulting cancer clinic records, 
hospital and operative records and doctors’ 
records, information was obtained regard­
ing the distance between the anal orifice 
and the lowermost limit of the lesion, and 
the five-year-survival and local recurrence 
rate was related to the procedure carried
out. The minimum five-year follow-up was 
99%; only three cases were un traced and 
they are counted as dead in this study.
The average age of these patients was 
63 years. The ratio of males to females was 
2:1. The average duration of symptoms 
was 15.3 weeks, the longest being 18 
months. Rankin quotes the average dura­
tion to be 36 weeks.
The presenting symptoms were the usual 
ones, the most common being the passage 
of blood and/or mucus and a change in 
bowel habit. Loss of weight, evidence of 
obstruction and loss of strength occurred 
as the next most common manifestations 
in that order. One patient had a hemor­
rhoidectomy two months before diagnosis, 
and one had a sigmoid resection three 
months before for bleeding which was 
erroneously attributed to diverticulosis.
Forty-five per cent of these cases were 
diagnosed initially by rectal examination, 
35% by sigmoidoscopy, 12% by barium 
enema and 8% by laparotomy. All cases 
were pathologically proved.
Resu lts
Malignancy other than Rectal Carcinoma
—S Cases
Six patients had squamous cell carcinoma 
of the anus, of which two were treated by 
abdominoperineal resection with one five- 
year survival; two were treated by perineal 
excision with two five-year survivals, and 
two were treated by radiation with one 
five-year survival. One patient with lym­
phosarcoma was treated by radiation and 
survived in excess of five years, and one, 
who had a basal cell carcinoma of the 
anus, also survived for more than 5 years.
Palliation—64 Cases ( Table I I )
Forty-three patients had a palliative col­
ostomy. There were four postoperative 
deaths, the average survival being 11 
months with a maximum of 38 months. 
Five patients, who received no treatment, 
had an average survival of five months, the 
maximum being 13 months. Four under­
went laparotomy only; there was one post­
operative death due to spontaneous perfor­
ation at the site of the malignancy. The 
remainder lived for an average of five
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TABLE II .—T he R e s u l t s  in  64 P a t ie n t s  who
DID N O T H A V E  R E S E C T IO N  FO R  C U R E *
No. of 
patients
Maximum
survival
(months)
Average 
survival 
(months)
Colostomy............... 43 38 11
No treatment......... 5 13 5
I laparotomy........... 4 11 5
Figuration............ 2 40 25
Radium................... 1 47 47
Abdominoperineal.. 4 12 9
Anterior resection. 5 84 + 21
Daland et alA—average survival from onset of
symptoms to death......... 17 month
This series.....................................................  15 months
*The average interval between symptoms and 
death in this series is compared with that of Daland 
et al.6 The long survival after anterior resection 
almost certainly represents an error in diagnosis of 
hepatic nodules.
months with a maximum survival of 11 
months. Two patients were treated by ful- 
guration only; one lived for 40 months 
and the other for 10 months. One patient 
was treated by radium only and lived for 
47 months.
Of four who had palliative abdomino­
perineal resection, the average survival was 
only nine months with a maximum of 12 
months. The average survival of the five 
patients who underwent palliative anterior 
resection was in excess of 21 months, one 
of these being still alive seven years after 
a “palliative” anterior resection. From the 
operative description it is quite possible 
that this patient had multiple benign he­
patic lesions, probably congenital cysts.
Of those who had palliation only, the 
average patient survived 15 months after 
the onset of symptoms, and 11 months after 
the diagnosis was established.
Apart from the one patient who was con­
sidered to have hepatic metastases and who 
survived 7-f- years, none of those treated 
by palliative measures survived for five 
years. In the series of Daland et al.6 the 
maximum survival was four years and the 
average period of survival after the onset 
of symptoms was 17 months.
R esectio n  for  C ure
Of 287 cases presenting with carcinoma 
of the rectum and lower sigmoid, 279 had 
laparotomy and 223 had resection for cure, 
a resectability rate of 79% .
Abdom inoperineal Resection
Of the 146 patients who had abdomino­
perineal resections, four were palliative m 
nature; in the entire group, there were 14 
deaths, an operative mortality rate of 9.6% . 
One patient was lost to follow-up study and 
is considered dead. Of the 130 patients 
operated upon for cure, 49 are known to 
have survived in excess of five years for 
an overall surgical survival of 37 % (Table 
III). If the deaths are included, the surgi­
cal survival rate is only 35%.
Among 36 patients in whom the nodes 
were positive, there were four survivals, a 
five-year survival rate of 11%. In 69 pa­
tients, in whom the nodes were negative, 
there were 30 survivors (44%  ). In 25 cases, 
the state of the nodes was not recorded. In 
this last group, 15 patients survived, a five- 
year survival rate of 60%.
TA BLE I I I .—R ese c t io n  fo r  C o r e *
A bdominoperineal
5-year survival 
No. of -----------------------
Nodes cases No. %
Positive................................  36 4 11
Negative..............................  69 30 44
Not stated...........................  25 15 60
Total..............................  130 49 37
Anterior resection
5-year survival
No. of
Nodes cases No. %
Positive.............................  24 8 33
Negative...........................  41 19 46
Not stated........................ 10 5 50
Total...........................  75 32 43
*Postoperative deaths are excluded; lost patients 
are considered dead; malignant polyps are excluded. 
No correction for other possible causes of death.
Anterior Resection
In those 85 patients who had an anterior 
resection, five of the operations were palli­
ative; there were five postoperative deaths 
in the entire group, an operative mortality 
of 5.8%. Two patients were lost to follow­
up and are considered dead, although one 
was well at four years. Among those 75 
patients who had an anterior resection for 
cure, 32 survivors are known; an overall five- 
year survival rate of 43% (44% if a patient 
who had a “palliative” resection and who 
lived 7-(- years is included). If the deaths
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COMPARATIVE LEVELS 
Fig. 1.—Five-year survival at comparative levels.
are included, the surgical survival rate is 
41%.
Of 24 patients with positive nodes, eight 
survived for five years, a rate of 33%. Of 
41 patients with negative nodes, 19 sur­
vived five years, a rate of 46% . In 10 cases, 
the status of the nodes was not stated and, 
of these, five survived for five years for a 
rate of 50%. It is perhaps noteworthy that 
in both the patients who had abdomino­
perineal and those who had anterior re­
section, the prognosis in Alberta is signifi­
cantly better if the nodes are not described.
The one patient who had a trans-sacral 
resection failed to survive five years.
The crude (gross) five-year survival rate 
of these 287 patients with carcinoma was 
28%.
The “surgical” five-year survival rate of 
206 patients operated upon for cure was 
39%.
The survival rates can be improved by 
adding a factor to correct for those pa­
tients dying of other causes within the 
five-year period. In Alberta for the age: 
sex group in this series this factor is 
100/1000 over a five-year period.7 Thus the 
“corrected surgical” five-year survival was 
49%.
It is interesting that if the “malignant” 
polyps had been included without further 
investigation the surgical five-year surviv­
al rate would have been 45% uncorrected 
and 55% corrected.
When symptoms were present for four 
weeks or less, 18% survived for five years. 
When symptoms were of five to 12 weeks’ 
duration, the five-year survival rate was 
23% and when the duration of symptoms 
exceeded 12 weeks, the five-year survival 
was 30%. Obviously the biological poten­
tial of the neoplasm is of major impor­
tance.
It is exceedingly difficult to compare one 
series with another because of the variable 
manner in which data can be presented, 
but the resectability rate in this series com­
pares favourably with that of Grinnell8 from 
the Presbyterian Hospital, New York. 
These mortality figures are not good, but 
the average in the literature is little better. 
It is interesting that the crude survival 
rates are very similar when the present 
series, those from the Presbyterian Hospital, 
and those from the Massachusetts General 
Hospital0 are compared (28% , 26%, 26% ). 
Their surgical survival figures are 43% 
and 44%, whereas those from the accumu­
lated literature are quoted at 49% .10
Dunphy and Broderick11 quote mortality 
figures after anterior resection from several 
series. The average was 8% ; their own 
was 11%. The five-year survival rate re­
ported from the Peter Bent Brigham Hos­
pital following anterior resection was only 
8% . The figures reported by Dixon12 and 
Mayo and his colleagues13’ 14 are extremely 
good.
Abdominoperineal Compared with
Anterior Resection
In most series in the literature the re­
sults after anterior resection are superior
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TABLE IV.— F iv e - Y e a r  S u r v iv a l  a t  C o m p a r a b l e  L e v e l s *
Abdominoperineal resection
Distance 
from anal 
orifice Anterior resection
%  Survivals 
Survival /  cases
Survivals 
/cases Cm.
Survivals
/cases
Survivals
/cases
% .
Survival
0/1 26 0/1
1/1 25 6/10
50 1/2 24 9/18 50
23
22 2/2
21 1/5
3/4 20 6/11 X Z
x z
19
0/1 18 2/5
57 4/7 1/2 17 2/2 11/19 58
16 1/1
2/6 15 4/20 X X
X X
1/3 14 0/1
24 8/33 0/3 13 0 /2
2/7 12 1/2 7/28 25
3/14 11 2/3
7/10 10 1/2 Y
3/8 9 0 /0
48 25/52 11/20 8 2 /3  Z 4/7 57
1/6 7 0/0
3 /8 6 1/2
36 14/39
8/21
2 /7
3 /8
0 /2
1/1
5
4
3
2
1
1/3 Y
1/3 33
X — Local recurrence— no subsequent treatment.
Y— Local recurrence— subsequent abdominoperineal, did not survive five years.
Z— Local recurrence— subsequent abdominoperineal, survived five years.
*The postoperative deaths and palliative resections were not included. If not followed for five years, 
the patients were considered dead. Five cases had anterior resection and subsequent pelvic recurrence treated 
by abdominoperineal resection. If they failed to survive five years, they were considered anterior resection 
failures; if they did survive five years, they were considered abdominoperineal successes.
to those following abdominoperineal re­
section. This is presumably because lesions 
in the lower sigmoid and upper rectum 
have a better prognosis, although in the 
series of Welch and Giddings9 the prog­
nosis is the same at various levels. In this 
present series, lesions at successive levels 
are compared and the results are shown 
to be similar, as they are in the whole 
series (Fig. 1) (Table IV).
Were the lesions comparable? This is 
difficult to determine from charts, but it is 
true that they were of comparable size and 
the degree of lymph node involvement was 
similar (Table V ). Histological grading 
was thought to be unreliable unless it was
TABLE V.— C om pa riso n  o p  t h e  L e s io n s  
R e m o v e d  for  C u r e
Abdomino- Anterior
perineal resection
resection
Positive nodes................. 28%  32%
Diameter.........................  4.4 cm. 4.6 cm.
interpreted by one pathologist, but as far 
as we could determine they were also simi­
lar in this regard.
There are four possible reasons why an­
terior resection might lead to a lesser sur­
vival rate. Tumour might be left in the 
distal wall or in the perirectal lymphatics, 
and tumour cells might be implanted in 
the suture line. Pelvic recurrence is very
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T A B L E  V I.—D ata  in  11 P a tien ts  w ho  had L ocal R e c u r r e n c e*
Patient Age Sex
Duration
of
symptoms
(weeks)
Distance 
from anal 
orifice 
(cm.)
Distal 
margin 
formalin 
Nodes fixed (cm.)
Time
until
recurrence
(months)
Results
(survival measured from 
first operation)
J.C. 60 M 4 15 — 5 22 Died 23 months. Pelvic or ana­stomotic recurrence?
F.E. 47 F 63 15 4- 5 10 Colostomy only. Anastomotic recurrence.
M .T. 42 M 12 20 + 2 7 H ad abdominoperineal. Patient alive 5 +  years. Anastomotic recurrence.
F.B. 64 F 12 20 None 2 42 Original specimen only 10 cm. long. After recurrence had 
abdominoperineal. Although 
this was Grade I I I  lesion 
with positive nodes (on abdo- mino-perineal specimen), she 
remains well 5 +  years. Ana­
stomotic recurrence.
N.L. 54 F 12 8 7 6 H ad abdominoperineal. Well for 5 years. Died 7 years— a t postmortem no intra-ab­dominal disease. Metastases 
in bone and lung. Anastomotic 
recurrence.
M.S. 64 M 2 20 ? 8 15 Explored. Pelvic mass and hepa­tic secondaries. Died post- operatively. Pelvic or ana­
stomotic recurrence?
M.W. 45 M 3 10 + ? 8 Abdominoperineal. Died 20 mos. Anastomotic recurrence.
M.L. 74 M 52 15 ? 5 11 No further treatm ent. Died 17 mos. Anastomotic recurrence.
M .M . 60 M 12 5 + V 1 “ Pull-through” initially. Sub­sequent abdominoperineal. 
Died 8 mos. Anastomotic 
recurrence.
B.C. 59 M 8 15 ? ? 20 Died 31 mos. Anastomotic re­currence.
M .D. 39 M 8 2.1 — 5 3 Died 10 mos. Pelvic or anasto­motic recurrence?
Average for above cases w ith local re­
currence
17 15 57% 5.0 13 8 (possibly 11) anastomotic re­currences. 5 had subsequent 
abdominoperineal with 3 5-yr. 
survivors.
Average-anterior re­
section—no local re-
15 17 28% 6.2 —
currence
*Of these, eight are alm ost certainly anastomotic (11%). This is compared with the remainder who did 
no t develop local recurrence. All patients were operated upon for cure.
common following both procedures, and 
recurrence will lead to obstruction and 
death more frequently in the absence of a 
colostomy.There are several possible reasons why
a series might show a better prognosis after anterior resection. The lesions may not be 
comparable as to location, size, grade or 
extent, and of course postoperative mor­
tality is less.
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A n a st o m o t ic  R e c u r r e n c e
In this series the hazard of pelvic re­
currence after anterior resection was very 
real. Eleven patients developed recurrence 
in the pelvis and in eight of these the re­
currence appeared to arise from the re­
gion of the anastomosis. They are docu­
mented because they are important to this 
study (Table VI).
It is apparent that these were not all 
unfavourable cases. When compared with 
those patients who underwent anterior 
resection and who did not develop local 
recurrence, the duration of symptoms, dis­
tance from the anal verge, and distal mar­
gin were similar. However, the incidence 
of positive nodes was much greater 
(Table VI). It will be noted that abdom­
inoperineal resection was favoured in the 
comparison in Table IV, for in that table 
all of these 11 cases were called anterior 
resection failures. None of the patients 
who subsequently had abdominoperineal 
resections and died were counted as 
abdominoperineal failures, but the three 
successes were counted as abdomino­
perineal survivals. In spite of this 
statistical legerdemain, anterior resec­
tion has withstood comparison favourably, 
for reasons which we do not understand. 
It is true that in the whole series there are 
more abdominoperineal procedures below 
10 cm. and more anterior resections above 
10 cm.
Anastomotic recurrence is not a newly 
discovered phenomenon after anterior re­
section,1517 nor is pelvic recurrence after 
the abdominoperineal operation. Gilchrist 
and David18’ 19 found recurrences in 20% 
of patients after abdominoperineal pro­
cedure. Dunphy and Broderick11 have col­
lected figures from the literature which in­
dicate, on an average, a 15% anastomotic 
recurrence after anterior resection. Al­
though there has been some salvage 
by subsequent abdominoperineal opera­
tions,11’ 20 no series reports three five-year 
survivals after five subsequent abdomino­
perineal resections. Why does this tragedy- 
plague anterior resection, and how can it 
be prevented?
The pathological studies of Delamare, 
Poirier and Cuneo1 led Miles to support
abdominoperineal resection. Their studies 
suggested that cancer of the rectum spread 
upward, laterally, and downward, and 
Miles believed that spread along the leva­
tors was of considerable importance. Gab­
riel et al.,21 Gilchrist and David,22’ 23 Coller, 
Kay and MacIntyre24 and Grinnell25 showed 
that lymph node dissemination of cancer 
from the rectum was limited in its down­
ward extension, and that it was insignifi­
cant unless the lymphatics above the tu­
mour were blocked. If these lymphatics 
were blocked, 5% showed a 1 to 5 cm. 
downward extension.22 These careful path­
ological studies were supplemented by 
work done on the lymphatic spread in the 
rectal wall by Grinnell,26 Connell and Rot- 
tino,27 Glover, Waugh and Black,28- 29 and 
Quer et al.so These studies vary widely in 
their conclusions as to how far carcinoma 
can spread distally in the perirectal lym­
phatics and rectal wall, the maximum fig­
ures varying from 2 to 7 cm. in studies on 
formalin-fixed tissue. Wheelock, Toll and 
McKittrick20 found that they had to add 
50% to the distal margin in situ in order 
to achieve the desired margin when the 
tissue was examined after formalin fixation. 
It would appear that 5 cm. of formalin- 
fixed tissue is an adequate margin in almost 
all cases, but this means a minimum of 7.5 
cm. or 3 inches when the lesion is still in 
the pelvis. When one is contemplating a 
deep anastomosis there is a natural ten­
dency to skimp.
What does this mean in terms of plan­
ning a procedure on a rectal lesion? It is 
gratifying to find that after rectal mobiliza­
tion the “anal orifice-distal margin of the 
lesion” distance increases very significantly 
owing to the fact that the rectum de­
scribes two anteroposterior curves and three 
lateral curves. The final decision regard­
ing this often difficult problem should be 
deferred until the rectum has been mo­
bilized. If in doubt, it helps to consider 
it from the patient’s viewpoint.
A review of the literature and our cases 
suggests that the major problem in recur­
rence may be implantation of tumour cells 
in the suture line. Both McKittrick and 
Dunphy insist on 10 cm. of fresh tissue 
beyond the distal limit of the lesion, but
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they had recurrences in their cases. This 
was also the experience in some of our 
patients who had 6 cm. or more of forma­
lin-fixed distal margin. Cole17 in studying 
the problem of implantation was able to 
demonstrate the presence of tumour cells 
in the bowel contents distal to the carci­
noma in two-thirds of the patients, and 
this was entirely prevented if a tie was 
previously placed on each side of the tu­
mour. After application of the tie, Harkins 
recommends a thorough irrigation of the 
distal bowel with a weak antiseptic solu­
tion such as aqueous benzalkonium chlor­
ide (Zephiran).31 Bacon32 is pessimistic 
about this matter, but it warrants our most 
careful attention. Possibly more effective 
irrigating agents can be utilized33 or de­
veloped.
In a further attempt to improve the poor 
overall results in rectal operations, men­
tion should be made briefly of lateral pel­
vic node metastases. Sauer and Bacon2- 32 
have written about the importance of drain­
age to the lateral pelvic nodes in carcinoma 
involving the distal half of the rectum. 
Based on lymphatic drainage studies of 
Villemin, Huard and Montagne, and those 
of Oliveira, whom they quote, it was their 
conclusion that lesions of the lower rectum 
were prone to lateral pelvic node spread. 
On the basis of this, they advocated the 
dissection of the node-bearing tissues of 
the lateral pelvic wall. Stearns and Ded- 
dish34 carried out an extended resection in 
122 patients and reported on their five-year 
survival. In 9%  of these patients positive 
nodes were found in the lateral pelvic wall, 
but this node spread was not limited to 
lesions lying in the distal half of the rec­
tum. There was a considerable operative 
morbidity and of those who actually died 
of their disease, 60% had residual carci­
noma in the pelvis. On the basis of this 
they felt that the additional effort and mor­
bidity was not warranted. Vaginal wall 
recurrence was recorded as the initial site 
in six patients in this series, and the more 
widespread practice of resecting the pos­
terior vaginal wall in anterior rectal lesions 
might prove rewarding.
Can the indications for anterior resec­
tion in lesions of the rectum and lower 
sigmoid colon be defined?
I n dicatio n s  for  A n terior  R esection
There is no doubt that mobilization of 
the rectum will enable a better cancer op­
eration to be performed on patients with 
carcinoma of the lower sigmoid colon, for 
the mesentery can then be resected to the 
origin of the inferior mesenteric artery. If 
distant non-resectable metastases are pres­
ent, and if one can remove the gross tu­
mour from the pelvis, anterior resection is 
a better palliative operation than colostomy 
or abdominoperineal resection. If, however, 
pelvic recurrence is likely to result in re­
obstruction before the disease runs its 
course, anterior resection should of course 
be avoided. It would appear to be equal 
to abdominoperineal resection, if after 
mobilizing the rectum three inches of rec­
tum can be excised distal to the distal edge 
of the gross lesion, and if the subsequent 
anastomosis is technically practical.
This situation will not obtain in any 
lesion whose lower limit is three inches or 
less from the anal orifice on preoperative 
examination. At least one inch is occupied 
by the anal canal and a fringe of rectum 
is necessary for rectal continence. Two 
inches of rectum might increase to three 
inches after mobilization, but this is max­
imal. With the patient “sitting on” the 
examining finger a lesion can be felt at 
four inches, and any lesion beyond this can 
be managed by anterior resection if the 
pelvic viscera are not too obese or the 
pelvis is not too small. All patients with 
easily palpable lesions are doubtful candid­
ates for anterior resection if these tumours 
are frank carcinomas. Lesions that can be 
felt with difficulty may be resected from 
above, but the final decision will have to 
be made when the rectum has been mobil­
ized. If the lesion is beyond reach of the 
examining finger with the patient bearing 
down, it can generally be transected with 
the required safe margin, but the anastom­
osis may be very tedious. These low ana­
stomoses cannot be performed without 
safe anesthesia in a steep Trendelenburg 
position, experienced help, long instru­
ments and good light. If at the conclusion 
of the procedure the surgeon is not satis­
fied that a sound anastomosis has been 
carried out, a colostomy or cecostomy ( de-
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pending on his degree of dissatisfaction!) 
should be performed. When this is neces­
sary it is generally an indication that ab­
dominoperineal resection should have been 
performed as the procedure of choice. In 
our opinion there is no justification for 
sacrifice of the sphincter when the lower 
limit of the tumour is at or above the recto­
sigmoid junction.
Large malignant polyps which cannot 
be treated through a sigmoidoscope should 
not be treated by means of the abdomino­
perineal operation unless it is impossible 
to obtain 1.5 inches of clear bowel below 
the lesion. Their spread in the bowel wall 
is much less than in the case of frank car­
cinoma.
In all cases a heavy ligature should be 
placed above and below the lesion as soon 
as possible, and the distal rectum thorough • 
ly irrigated before the bowel is divided. 
As an added precaution, these patients 
should be examined and sigmoidoscoped 
every three months for two years.
Su m m a r y
A series of 352 cancers involving the rec­
tum and lower sigmoid are reported with 
a minimum five-year follow-up of 99%. 
The crude five-year survival rate was 28 %. 
Of those patients who did not have re­
section for cure, the average interval be­
tween the onset of symptoms and death 
was 17 months. One hundred and thirty 
patients had an abdominoperineal resection 
for cure with a five-year survival rate of 
37% and 75 patients had an anterior re­
section for cure with a five-year survival 
rate of 43%.
Malignant polyps are not included in the 
above figures.
The lesions treated by anterior resection 
appeared to be comparable with respect to 
size and node spread, with those treated 
by the abdominoperineal procedure, al­
though there were a relatively larger num­
ber of high lesions treated by the sphincter­
saving procedure. However, in this series 
the level of the lesion did not affect the 
five-year survival.
The results after abdominoperineal and 
anterior resections at successive levels, 
from the lower limit of the lesion to the
anal verge, were compared; anterior re­
section proved to be as effective as abdom­
inoperineal resection. This was true in spite 
of the fact that eight of the 75 cases of 
anterior resection developed a local recur­
rence.
Local recurrence did not appear to be 
entirely due to an inadequate margin distal 
to the lesion. It is suggested that tumour 
cell implantation may be the significant 
factor in this distressing phenomenon. The 
pathological evidence for distant bowel- 
wall spread and distant lymphatic spread 
is discussed, and the method of prevent­
ing tumour transplantation outlined.
At least 3 inches of normal bowel distal 
to the lesion must be resected when deal­
ing with frank carcinoma. This means that 
any lesion which can be easily palpated 
per rectum  will probably require abdom­
inoperineal resection. If in doubt, it is wise 
to wait until the rectum has been com­
pletely mobilized. The distal margin of 
healthy tissue need not be as much as 3 
inches, however, if one is dealing only with 
a malignant polyp.
Anterior resection is a better palliative 
operation than colostomy or abdomino­
perineal resection in certain circumstances. 
If the rectum is taken with a sigmoid car­
cinoma, a higher lymph node resection can 
be performed. Nearly all lesions which can­
not be reached per rectum  with the exam­
ining finger can be resected from above 
without jeopardizing the patient’s chance of 
survival.
C onclusio ns
Although anterior resection compares 
well with abdominoperineal resection in 
terms of five-year survival, it is associated 
with a distressingly high local recurrence 
rate. While pelvic recurrence is also very 
high after abdominoperineal resection, the 
incidence and nature of recurrence follow­
ing anterior resection would indicate that 
tumour is frequently left in the region of 
the anastomosis. No frank carcinoma should 
be resected unless 3 inches of grossly clear 
bowel can be taken below the tumour. 
Every effort should be taken to prevent 
tumour implantation,
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It is a pleasure to acknowledge the co-operation 
of the many surgeons in this province who oper­
ated upon these patients. W e also owe a debt to 
the Division of Cancer Services of the Province 
of Alberta, to Dr. Victor Wright and Dr. Donald 
Dick. Miss M. Hewitt deserves full credit for 
the 99% follow-up study.
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R e su m e
Le present article rapporte une serie de 352 
cas de cancers du rectum et du sigmoide qui 
ont pu etre suivis au moins cinq ans apres leur 
traitement. Le taux general de survie apres ce 
temps est de 28%. Chez les malades qui n’avaient 
pas ete reseques, la mort fut tres rapide, surve- 
nant en moyenne 17 mois apres 1’apparition des 
symptomes. Cent trente de ces malades subirent 
une resection abdomino-perineale. La survie apres 
cinq ans fut alors de 37%. Soixante quinze patients 
eurent une ablation par voie anterieure et leur 
indice de survie, dans les memes conditions, fut 
de 43%. Systematiquement, les auteurs ont elimine 
de leur statistique les polypes cancereux. Dans 
l’ensemble les lesions traitees par resection an­
terieure etaient sensiblement comparables a celles 
traitees par resection abdomino-perineale en ce
qui conceme la taille de la tumeur et la diffusion 
ganglionnaire. Le niveau de la lesion ne semble 
pas avoir affecte l’indice de survie. Les resultats 
entre les deux types d’intervention ont ete re­
vises et compares. Ces resultats sont tout a fait 
semblables. Le probleme des recidives locales est 
envisage: on en conclut que dans tous les cas oil 
il s’agit reellement de carcinome, il faut resequer 
au moins trois pouces en dessus et en dessous de 
la lesion; de meme toute tumeur qui est palpable 
au toucher rectal necessite une resection abdomi­
no-perineale. La resection anterieure est une ope­
ration dont la valeur est superieure a la simple 
colostomie ou meme a la resection abdomino- 
perineale dans certaines circonstances. Les tumeurs 
non atteignables au doigt par le rectum sont 
justiciables d’une resection anterieure sans jouer 
avec les chances de survie du roalade.
PUBLISH OR PERISH
“I shall discuss the writing of surgical 
papers. A dry topic, perhaps, and one that 
stands forgotten behind the advancing frontiers 
of thoracic surgery.
“My qualification to venture along this 
thorny path is not that I can write good prose 
where others fail: it is that, as editor of a 
surgical journal, I see manuscripts and have 
opinions about them. A critic is entitled to 
comment upon the work of others without 
claiming to be their peer. Indeed, it is strange 
that throughout the ages little men have criti­
cized giants and, even stranger, that their 
criticisms have sometimes been constructive.
“It is my experience that many surgical 
manuscripts are badly written and that, in 
consequence, they do not do justice to the 
facts they contain. This is an old complaint. 
In 1904, Professor Bryan wrote a letter to the 
journal Nature. Here is a part of his text: ‘I 
have before me a number of mathematical 
papers which contain no indication whatever 
of what the authors are driving at.’
“An editor has two duties: to assess the 
scientific merit of the paper he has been asked 
to publish, and to make certain that the author 
has expressed himself clearly. I  shall try to 
persuade you that to achieve clarity surgeons 
must cultivate some literary values . . .  to
remind you all, as often as an occasion arises, 
that your duty is not only to yourself but to 
truth, to readers all over the world, and to 
patients . . . You should only write when you 
have a strong urge to do so, when you have 
something important to communicate to others, 
and, above all, when you have plenty of time 
to do the job properly. . . .
“It is particularly in the education of sur­
geons that I doubt the propriety of expecting 
young men to write papers when they have 
nothing important to write about. A man at 
the beginning of his career has no experience 
of his own to draw upon; his sources of infor­
mation are the library, the record room, or the 
laboratory. None of these is satisfying to 
everybody; but if a young man wants to write 
they are his inspirations. . . .
“I do not disagree with the view that sur­
geons should have practical experience in the 
discipline of modem science . . . But I object 
to this period of apprenticeship being used 
as an excuse to write papers . . .  A cynical 
Englishman once said about immature scien­
tific papers: ‘To copy from one book is cheat­
ing. To copy from two books is R ESEA RC H .’ ” 
— N. R. Barrett: /. Thor. Cardiov. Surg., 44: 
167, 1962.
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CLINICOPATHOLOGICAL REVIEW OF TEN CASES OF 
MORQUIO’S DISEASE0
SANTOKH SINGH, M.B., B.S., M.S.(Orth. Surg.),f J. GORDON PETRIE, M.D. and 
W. J. PIROZYNSKI, M.D., Montreal
C hondro-osteodystrophy, c o m m o n l y  
known as Morquio’s disease, is a develop­
mental disorder of the enchondral bone. 
Involvement of the soft tissues may not be 
apparent or, on the other hand, may be so 
marked as to cause severe disability.
This disease was described first as an en­
tity in 1929, independently by Morquio3 
and Brailsford;1 more than 100 cases have 
since been reported. Because there must 
be unreported cases and cases described 
before 1929 must have appeared under 
different names, the affection does not ap­
pear to be very rare. Shelling,4 Fairbank,2 
and Whiteside and Cholmeley6 reviewed 
the literature and added four of their own 
cases.
The authors have had an opportunity to 
investigate and treat 10 patients with this 
condition with subsequent observation vary­
ing from three to 27 years.$
C linical D ata
The present series included six males and 
four females. At the time of the first ex­
amination the youngest patient was two 
and the oldest 11 years of age. Deformities 
were noticed commonly at about two years 
of age, and, in one patient, enlargement of 
the knees and ankles was noticed at birth. 
The presenting complaints in order of fre­
quency were knock-knees, pigeon chest, 
round back, flat feet, awkward gait, slow 
growth and weakness. Of the 10 patients, 
involving nine families, none of the parents 
showed manifestations of the disease, nor 
did ancestral histories reveal definite in­
volvement of any other member. However, 
in two instances there was involvement of 
three siblings in each family. The proband
“ Read at the annual meeting of Canadian Ortho­
paedic Association, St. Andrews, N.B., June 1961. 
tPresent address: Orthopedic Department, Toronto 
East General Hospital, Toronto 6. 
fShriners’ Hospitals for Crippled Children— Mont­
real Unit, and Pathological Institute, McGill Uni­
versity.
method of genetic incidence gives an anal­
ysis of 16.2%. This does not differ signifi­
cantly from the figure (25% ) based on 
simple Mendelian recessive inheritance. It 
is believed that this is a hereditary disease 
transmitted as a recessive trait.
Most of our patients presented with the 
typical deformities of the syndrome (Fig. 
1). Although every patient did not show 
all the characteristics, all of them had in­
volvement of the spine, hips and knees. 
Some had widespread disease presenting a 
variety of skeletal distortions. All of the 
patients appeared intelligent with the ex­
ception of two, one of whom was an im­
becile.
Briefly, other observations made on the 
patients in this series were:
Kyphosis in the dorsal or dorsolumbar 
region.—Eight cases. Dorsal kyphosis was 
accompanied by marked lumbar lordosis. 
However, the patients with kyphosis in the 
dorsolumbar region did not show any com­
pensatory lordosis.
Limitation of the movements of the spine, 
particularly extension.—Eight cases.
Short neck and relative dwarfism.—Nine 
cases. The extremities appear to be long 
because of the short spine.
Pigeon chest.—Eight cases.
Epiphyseal enlargement of the long 
bones.— Nine cases. This was most notice­
able at the wrist and knee. Generally, epi­
physeal involvement was symmetrical.
Genu valgum and pronated feet.— Eight 
cases. Associated hypermobility of the 
joints and weakness of the muscles made 
these deformities more marked and pro­
gressive.
Flexion contracture deformities of the 
hips and knees.—Six cases.
Waddling gait.—Eight cases.
Weakness of muscles.— Six cases.
Limitation of the movement of the joints 
of the extremities— Five cases. Three pa­
tients showed hypermobility of the joints, 
especially of the wrists and the fingers.
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Fig, l._A  10-year-old patient with dwarfism, short neck, sternal deformity, enlargement of 
the joints of the extremities, genu valgum and metatarsus adductus.
Depressed bridge o f the nose.—Five 
cases.
W idely separated  eyes.—Three cases. 
There was no corneal opacity.
Poor tooth enamel.—Tw o  cases.
Liver was palpable in two cases but was 
not considered to be enlarged. Spleen was 
not palpable in any patient.
One patient was noticed to have relative­
ly short humeri as compared with the 
other long bones.
Pain was absent in spite of gross muscu­
loskeletal involvement. However, occasion­
ally on exertion, some patients did com­
plain of slight pain in the groin or lower 
back.
Radiographic Manifestations
Involvement of the various bones and 
the degree of deformity varied consider­
ably. Almost all radiographic changes that 
have been described in the literature were 
seen in the present series. The following 
were the most frequent (Figs. 2, 3 and 4 ) :
Universal flattening of vertebrae (verte­
bra plana) .—Seven cases.
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Fig. 2.—Roentgenogram of the spine and pelvis 
of a 10-year-old boy. Anteroposterior view shows 
flattening and irregularity of vertebrae and a spina 
bifida at L5-S3. Asymmetrical pelvis, partial dis­
integration of femoral heads and irregularity m 
contour and enlargement of the acetabulae are 
also apparent.
Wedging and tongue-like projections in 
the lower dorsal and/or upper lumbar 
vertebral bodies.-Nine cases.
Widening of the intervertebral disc 
spaces.—Seven cases.
Broadening and horizontal displacement 
of the ribs— Eight cases.
Irregularity and fragmentation of the 
epiphysis of the head of the femur.—Nine 
cases.
Enlargement and irregularity of the con­
tour of the acetabulum.—Ten cases.
Involvement of the epiphyses of the 
other long bones of the extremities.—Ten 
cases.
Fig. 3.—Roentgenogram of spine of a 4/a-year- 
old girl. Lateral view shows flattening of vertebral 
bodies and multiple tongue-like projections in the 
dorsal and lumbar regions. Note broadening of the 
ribs.
Shortening of the neck of the femur and 
coxa vara.—Seven cases.
Increase in joint space.—Six cases.
Of the unusual observations, one patient 
had typical coxa vara associated with this 
disease (Fig. 5 ). Subtrochanteric oste­
otomies were repeated because of recur­
rence of the deformity. Another patient 
presented with slipped capital femoral epi­
physes and a suggestion of slipped upper 
epiphysis of the right humerus.6
Laboratory Findings
Serum calcium, phosphorus, alkaline 
phosphatase, total protein, albumin, glob­
ulin and cholesterol determinations were 
within normal limits in all patients. Other 
laboratory work was also normal.
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Pathological Anatomy (Microscopic
examination )
Biopsies of osteochondral junction, 
muscle, fascia and skin were taken in three 
cases. These revealed profound disturb­
ances in enchondral ossification with 
associated irregularities in periosteal bone 
formation. The principal changes were 
found at the line of enchondral ossifica­
tion and in the epiphyseal cartilage (Fig. 
6). Within the matrix of the cartilage 
there was formation of cystic spaces, vacu­
olization and fibrillation of the ground sub­
stance (Fig. 7 ). This was associated with 
disarray and disordered alignment of the 
cartilage cells which also showed degener­
ative changes. The process, focally dis­
tributed at the periphery, was accentuated 
at the zone of ossification. This zone was 
markedly distorted, irregular and short­
ened. The usual and orderly orientation of 
bony trabeculae was absent. The bony 
trabeculae were irregular in appearance, 
plump and shortened and, in many in­
stances, in direct apposition to the carti-
Fig. 4.—Roentgenogram of the knee-joints of a 
10K-year-old boy shows irregularity of joint sur­
faces, epiphyses and metaphyses. Corrective oste­
otomies of the right tibia and fibula and left 
tibia are also seen.
Fig. 5.—Roentgenogram of the pelvis of a seven-year-old boy shows widening of the 
acetabulae, coxa vara and the presence of a triangular piece of bone at the inferior angle 
of the neck of the femurs bilaterally.
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Fig. 6.—Upper end of tibia. Distortion, shortening and irregular arrangement of the 
line of ossification.
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Fig. 8.—Upper end of tibia. Distorted and irregular periosteal bone formation.
lage, sealing off the epiphyseal plate. A 
few islands of cartilage were seen within 
the metaphysis. Periosteal ossification was 
also disturbed. Bony lamellae were plump 
or thickened and the formation of the cor­
tex was irregular (Fig. 8). Osteoblastic 
activity appeared increased, but no ab­
normal destruction of the bony cortex was 
seen.
Biopsies taken from the skin, fascia and 
muscle showed no morphological abnorm­
alities.
T r e a t m e n t
No specific treatment is known. Some 
of the patients received vitamin D without 
apparent effect. Treatment was directed 
towards prevention and surgical correc­
tion of the deformities. Active and passive 
exercises were given. Occasionally splints 
and braces were required. Soft tissue pro­
cedures for correction of the deformities 
were performed when and where indicated. 
Corrective osteotomies have been done for 
the common deformities of coxa vara and 
genu valgum, along with soft tissue re­
leases when indicated. Three patients have 
had these procedures bilaterally with grat­
ifying results.
P rognosis
Prognosis is poor in severe cases. Death 
is generally due to intercurrent disease. 
One patient died of bronchopneumonia at 
the age of 13 years. He had marked atrophy 
of the muscles and severe skeletal involve­
ment. However, less severe cases usually 
reach adult life. The disease process slows 
down or halts at puberty in most cases, 
although residual deformities may be dis­
abling.
The oldest patient in the series is a 34- 
year-old woman, who has been a wheel­
chair patient for 13 years. Her sister, who 
is 29, is ambulatory although handicapped. 
Another patient, age 17, has been confined 
to bed for the past year because of muscu­
lar weakness. All of the others are ambu­
latory and active, although it might be 
added that they are all younger patients 
whose ages vary between seven and 15 
years.
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D iscussion
The etiology of Morquio’s disease re­
mains obscure. Microscopic findings of dis­
tortion in the enchondral ossification and 
the degenerative alterations observed in 
the preosseous cartilage suggest a major 
disturbance in the maturation of the primi­
tive chondroblastic tissue. Periosteal bone 
formation was found to be normal, or rela­
tively so, in the majority of reported cases. 
However, the irregularity of periosteal bone 
formation indicates that the cortical bone 
also does not progress at a normal rate. 
Deviations in enchondral and periosteal 
ossification, together with alterations in the 
preosseous cartilage, result in distortion 
of the epiphyses and derangements in long­
itudinal growth and the internal recon­
struction of the developing bone cannot 
progress in an orderly fashion. In addi­
tion, the stress of weight-bearing can ac­
centuate the remodelling of the already 
damaged bone.
Progress of the disease is variable and 
one should make an endeavour to keep the 
patient as active as possible. Regulated 
physiotherapy at all stages is essential. 
Correction of the soft tissue contractures 
and bony deformities and maintenance of 
the correction with improved muscle bal­
ance and muscle tone is important to keep 
the patient ambulatory.
Sum m ary
A total of 10 patients with Morquio’s dis­
ease are presented with a follow-up study 
varying from three to 27 years. Most of the 
cases in the series present a moderate in­
volvement of the musculoskeletal system. 
Many patients who have extensive skeletal 
changes do not present a corresponding 
degree of muscle weakness. Pathological 
findings of the biopsies in three cases are
discussed. Treatment is essentially symp­
tomatic, with emphasis on body alignment 
and physiotherapy.
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Resume
La maladie de Morquio eu chondro-osteodys- 
trophie, est le resultat d’un trouble de l’ossifica- 
tion enchondrale. Cette affection fut decrite pour 
la premiere fois par Morquio et Brailsford en 
1929. On trouve maintenant une centaine de cas 
rapportes dans la litterature. Cet article resume 
l’experience des auteurs sur le sujet et il presente 
une serie de dix cas observes dans des hopitaux 
de Montreal. L’age des malades varie entre deux et 
11 ans. Parmi eux il y avait six gargons et quatre 
filles. Les auteurs estiment qu’une etiologie he- 
reditaire est fortement probable. Ces malades ont 
pu etre suivis sur des periodes de temps relative- 
ment longues s’espagant entre trois et 27 ans. La 
plupart des cas de leur serie presentait une atteinte 
moderee au systeme museulo-squelettique, mais 
etait cependant typique du syndrome. Tous les 
patients etaient intellectuellement normaux, a 
l’exception de deux dont un etait un imbecile. 
Les plus importantes trouvailles furent: la cyphose 
de la region dorsale ou dorso-lombaire; la limita­
tion des mouvements de la colonne vertebrale et 
plus particulierement de l’extension; un certain 
degre de nanisme; genu valgum, etc. L’anatomie 
pathologique est discutee. Il est curieux de voir 
que de nombreux malades porteurs de troubles 
squelettiques importants avaient une musculature 
sensiblement normale. Le traitement ne peut etre 
que symptomatique: il releve principalement des 
corrections et de la physiotherapie.
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BRONCHOPULMONARY ASPERGILLOMA”
CLAYTON L. N. ROBINSON, M.D., F.R .C .S.(Eng.), F.R .C.S.[C], F.C .C .P .f and 
A, R. McPHERSON, M.B.E., B A ., M.D., F.C.C.P.T Saskatoon, Sask.
P u lm o n a r y  aspergillosis is an uncommon 
fungus disease. Pecora and Toll1 found re­
ports in the literature of 42 cases that had 
been treated by means of resection and 
recorded three of their own. Many reported 
cases have been from Continental Europe
and flour are being handled. It has 
occurred in bird fanciers and squab feed­
ers during the process of feeding infected 
grain and has occasionally occurred in fur 
and wig cleaners who have used contamin­
ated flour for cleaning. The Aspergillus may
Fig. 1.—Conidiophores showing the large vesicles covered with sterigmata and chains 
of spores, x 825.
and most cases are due to Aspergillus fumi- 
gatus. Although these fungi are as ubiqui­
tous as staphylococci, they are rarely path­
ogenic. Invasion seems to occur when the 
host has poor resistance and is subjected 
to repeated massive infections. The infec­
tion takes on a parasitic form in farm work­
ers during threshing time and when grain
“Presented at the Regional Meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Regina, November 1961.
tAssociate Professor of Surgery, University of 
Saskatchewan, Saskatoon, Sask.
^Medical Superintendent, Saskatoon Sanatorium, 
Saskatoon, Sask.
have a saprophytic form and invade pul­
monary infarcts and areas of previous fi­
brosis, for example, in sarcoidosis and 
pneumoconiosis, or it may be a secondary 
invader in bronchiectatic and tuberculous 
cavities.2, 3
Although Aspergillus fumigatus may be 
recovered from the sputum of a patient 
suffering from “farmer’s lung”, this condi­
tion is generally regarded as an allergic 
reaction to hay dust, and a gradual cure is 
produced by avoiding further inhalation of 
the irritant.
Aspergillus fumigatus is usually the re-
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Fig. 2.—Aspergillus fumigatus. Culture on Sabouraud’s glucose agar after six days at 
room temperature.
Fig. 3.—Case 1. Posteroanterior chest radiograph 
showing partial “consolidation” of right upper lobe.
sponsible fungus. Other species which 
cause the disease are A. niger, A. versi­
color, A. nidulans and A. flavus. Micro­
scopically, all species of Aspergillus are 
characterized by conidiophores which ex­
pand into large vesicles at the end, the 
surfaces of which are covered with sterig- 
mata bearing long chains of spores (Fig. 1). 
The characteristic spore heads are seen best 
by laying the culture tube on the stage of 
the microscope and examining the edge of 
the slant with a low-power objective. 
When the fungus is seen microscopically 
on direct examination, it appears as broken 
fragments of hyphae with numerous small 
(2 to 3/x) dark-green spores scattered 
throughout a preparation. The fungus 
grows readily on Sabouraud’s glucose agar 
medium at room temperature. The colon­
ies are fast-growing and appear at first as 
white, filamentous growths on the surface
October 1962 BRONCHOPULMONARY ASPERGILLOMA 413
Fig. 4.—Case 1. Right upper planigram showing nodule within the cavity sur­
rounded by consolidation.
of the medium, but they quickly become 
grey to dark-green in colour as spores are 
produced (Fig. 2).
This report deals with three patients, all 
of whom had contact with grain and two 
of them most likely contracted the disease 
during the threshing of wet grain. The 
high incidence of bronchopleural fistula fol­
lowing resection is noted. Both patients 
who had resections developed fistulas ( the 
incidence of fistula formation in the re­
mainder of the senior author’s surgical 
practice is not over 1 % ).
C a se  R eports
Case 1.—'C.M., a 54-year-old man, was ad­
mitted to hospital on October 24, 1959, com­
plaining of cough, weakness and loss of 20 
lb. in weight over the past 12 mouths. The
cough began during harvesting in the previous 
year and was productive of mucopurulent 
sputum, up to 120 g. per day, but no blood. 
In addition, in the past two months he had 
complained of intermittent dysphagia for solid 
food, with tightness at the midstemal level. 
He had been in hospital for six weeks pre­
viously and had received a course of penicil­
lin without beneficial effect. Chest radiographs 
(Figs. 3 and 4) were then forwarded to a 
sanatorium, because of a “cavity” at the lung 
apex. Subsequent examination of sputum ex­
cluded tubercle bacillus but proved the pres­
ence of Aspergillus fumigatus by culture.
On examination of the patient, the tempera­
ture, pulse and respirations were normal. He 
was thin but well-muscled and in no distress. 
He had an upper thoracic kyphosis. There 
were no adventitious sounds in the lungs. The 
vocal fremitus was increased at the right apex 
posteriorly. The blood pressure was 135/70
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mm. Hg. The cardiac rhythm was sinus in 
type. The remainder of the examination was 
non-contributory.
Laboratory investigations.—A chest radio­
graph showed segmental consolidation (Fig. 
3) and the presence of a mass within a 
cavity (Fig. 4). The barium swallow was 
normal. The hemoglobin was 14.6 g. The leu­
kocyte count was 13,400/c.mm.; a differential 
count showed segmented cells 64%, band cells 
14%, eosinophils 2%, lymphocytes 17% and 
monocytes 3%. The erythrocyte sedimentation 
rate was 51 mm. in one hour. Cultures of spu­
tum showed the presence of Aspergillus fumi- 
gatus repeatedly, with an otherwise normal 
oral flora. The Aspergillus was sensitive to 
amphotericin B (Fungizone) in concentra­
tions of 25 and 50 tig. but resistant to 5 jig.; 
the fungus was sensitive to 100 jig. of nystatin 
(Mycostatin). Sputa examined for malignant 
cells showed these to be “positive” . A bronch­
oscopy showed minimal evidence of inflam­
mation in the upper main and upper lobe 
bronchi on the right side.
Course.—On October 27, 1959, a radical 
right upper lobectomy was performed. At 
thoracotomy the posterior and apical segments 
were consolidated, while the anterior segment 
was well aerated. There were numerous large 
soft para tracheal and subazygos nodes. The 
nodes at the upper lobe hilum and the sub- 
carinal nodes were anthracotic but not en­
larged. Because of the previous finding of 
malignant cells in the sputum, a radical lobec­
tomy was performed, as it could not be estab­
lished at operation that a carcinoma did not 
co-exist with the fungus infection. The bron­
chial stump was closed with wire sutures, 
using a pleural flap.
On section of the apical segment, a cavity 
was seen lined with granulation tissue and 
containing a brownish-green discrete mass of 
material, the aspergilloma. The remainder of 
the lobe showed bronchi, which were irregu­
larly distorted and slightly distended and con­
tained mucoid material. The parenchyma was 
fibrotic and anthracotic. Microscopy confirmed 
the diagnosis. The mass of material in the 
cavity consisted of matted fungal mycelia but 
no sporing bodies. The mycelia penetrated the 
granulation tissue in the wall of the cavity 
superficially. The remainder of the specimen 
showed ectasia of bronchi, some containing 
hyphae, marked squamous metaplasia and 
marked inflammatory changes with ulceration 
and granulomatous lesions. The lymph nodes 
showed chronic lymphadenitis. Bacteriological 
examination of the mycelial mass again con­
firmed the presence of Aspergillus fumigatus.
The patient made a satisfactory and early 
recovery. A few weeks later, however, he was 
unwell and the sputum was stained with blood. 
The radiograph of the chest showed an apical 
fluid level. An intercostal tube was inserted 
for continuous drainage. On bronchoscopic ex­
amination he still had signs of a non-specific 
bronchitis. Pleural drainage was maintained 
for another two months, during which time a 
bronchopleural fistula was demonstrated with 
radiopaque media, and this finally healed. He 
was allowed to return home on February 6, 
1960.
He remained well and maintained his 
weight. He coughed some 60 g. of mucoid 
sputum daily and this was occasionally blood­
stained. The hemoptysis became more marked 
by October 1960 and he was readmitted to 
hospital. The radiograph of the chest showed 
an air fluid level at the fourth rib posteriorly; 
otherwise the lung fields were clear. Eight 
examinations of the sputum were made for 
Aspergillus and only a single colony was 
grown. Repeat bronchoscopy showed a local­
ized bronchitis persisting on the right side. An 
apical five-rib thoracoplasty was performed on 
October 31. The pleural cavity was 3" x 2" 
in size and the walls were clean. No fistula 
was demonstrated at this time and no fungus 
was grown from the operative site. A parietal 
pleural flap, hinged anteriorly, was fashioned 
to close the space. The patient made an un­
interrupted recovery from this procedure and 
was discharged on November 18, 1960.
Two months later, he was feeling well with 
minimal cough only and had no further 
hemoptysis. The radiograph of the chest was 
satisfactory with disappearance of the signs 
of empyema.
Comment.—This man required resection 
initially because of general toxicity from 
infection. The subsequent development of 
a bronchial fistula indicates the poor heal­
ing powers of bronchus involved in such 
an infection.
C ase 2.—Mrs. M. L., a 56-year-old woman, 
was admitted on July 17, 1959. She had been 
a farmer’s wife and had helped with the har­
vest until two years before. She had been 
treated in a sanatorium for the previous 12 
months. Her illness had begun with hemo­
ptysis of one-half pint and this recurred every 
few months while in hospital. The tuberculin 
skin test was positive, but acid-fast organisms 
had not been demonstrated in the sputum
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Fig. 5.—Case 2. Posteroanterior chest radiograph showing nodule within cavity 
at left apex.
either on concentration or culture. The chest 
radiograph, however, showed a “cavity” at the 
left apex. When this cavity failed to heal 
under the care provided with a good sanator­
ium regimen, further radiographs were taken; 
these showed a nodule within the cavity and 
the correct diagnosis was made (Fig. 5 ) . (On 
re-examining previous plain films, the nodule 
could be visualized in the original cavity, and 
was not due to the antituberculous treatment).
Because of the recurrent hemoptyses in 
amounts of up to 300 g., an operation was 
considered. An attempt was made to localize 
the source of bleeding. A left bronchogram 
showed moderate saccular bronchiectasis of 
the posterior basal segment, and the apical 
segment of the upper lobe was “crowded”. 
Subsequent bronchoscopy during hemoptysis 
did not delineate the site of bleeding, as small 
amounts of blood were seen coming from both 
the upper and lower lobes.
Laboratory investigations.—The hemoglobin 
was 12.1 g. %\ leukocyte count, 6400/c.mm.; 
differential count, normal; erythrocyte sedimen­
tation rate, 104 mm. in one hour; sputum, no 
significant pathogens on culture.
C ou rse—The patient continued to have 
alarming episodes of hemoptyses and operative 
treatment was undertaken as a semi-emerg­
ency. At thoracotomy on July 23, the presence 
of bronchiectatic disease in the posterior basal 
segment was confirmed. The involved area was 
removed by segmental resection to ensure the 
removal of all possible areas that might cause 
hemoptysis. The superior segment of the lingula 
was atelectatic, and this was excised by wedge 
technique. The apical segment of the upper 
lobe contained a 4 cm. nodule. This was 
larger than the nodular, cavitated lesion seen 
on the radiograph and represented the addi­
tion of a parenchymal lesion suffused with
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Fig. 6.—Case 3. Bilateral planigrams showing bilateral nodules within cavities.
blood. An apical segmentectomy was per­
formed and the bronchus was closed with 
wire. The raw areas were approximated 
loosely.
Bacteriological examination of the mycetoma 
in the apical segment confirmed the presence 
of Aspergillus fumigatus. Chronic bronchiec­
tasis was confirmed pathologically in all the 
resected areas. The Aspergillus was sensitive 
to nystatin 100 pg. and amphotericin B 25 
Mg. and 50 pg.
This patient made a satisfactory early 
recovery from this procedure. The chest drains 
were removed on the fourth day, and she had 
no further hemoptyses. After some six weeks, 
however, she developed an air space of pro­
gressively increasing volume at the left apex 
with a fluid level, and a recurrent fever. 
These signs were not affected by intercostal 
tube drainage, and a bronchopleural fistula 
was demonstrated after examination with radio­
opaque media. She had a second thoracotomy 
on October 23, 1959, and the lung was de­
corticated at this time. No fistula was demon­
strated; the lung expanded completely after 
this procedure.
In the next few months she again had fever, 
anorexia and constipation, and lost weight. 
She developed abdominal masses which were 
mobile and had enlarged supraclavicular nodes
on the left side. A biopsy of the latter showed 
evidence of a reticulum cell sarcoma. She 
then received a course of intravenous nitrogen 
mustard, 0.4 mg./kg. body weight. This 
caused temporary improvement in her symp­
toms, but her condition eventually deteriorated 
and she died two months later.
C o m m en t .—Although fungus infections of 
the lung develop as a result of antituber­
culous and other treatment, in retrospect 
this lesion was present originally and was 
the cause of repeated hemoptyses. Opera­
tive treatm ent was necessary on this ac­
count. The development of a broncho­
pulmonary fistula is again noted in a patient 
who had had no specific anti-fungus ther­
apy. The subsequent development of reticu­
lum cell sarcoma is thought to be coinci­
dental.
Case 3 .—M .C.M ., a 72-year-old man, was ad­
mitted to the Saskatoon Sanatorium on Octo­
ber 26, 1958, complaining of a chest cold and 
recurrent hemoptyses of up to 120 g. for the 
previous three months. A previous radiography 
had shown “cavitation at both apices”, and 
tuberculosis was suspected. He had been a 
farmer for the past 50 years.
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Laboratory investigations— On six occasions 
the sputum was negative for acid-fast bacilli 
on concentration and culture. It was consist­
ently positive for Aspergillus fumigatus, the 
hyphae of this fungus, Staphylococcus aureus 
and a coliform organism. The hemoglobin was 
11.1 g.; the leukocyte count, 11,150/c.mm. 
with normal differential; the sedimentation 
rate, 105 mm. in one hour. A posteroanterior 
chest radiograph and planigrams showed cav­
ities containing nodules at both apices (Fig. 
6). Bronchoscopy showed a moderate non­
specific inflammation of both main bronchi.
Course— He was treated with tetracycline 
for two weeks to control the pyogenic infec­
tion, and was discharged home. The possibility 
of operative treatment was not entertained 
because of his age. He enjoyed reasonable 
health for the next two years and is still living 
but continues to expectorate small amounts of 
blood.
D iscussion
Although hemoptysis is a common symp­
tom of pulmonary aspergillosis, it may not 
be copious enough to warrant resection 
( Case 3 ). Severe recurrent bleeding ( Case 
2) and toxemia ( Case 1) indicate the need 
for operative treatment. The incidence of 
bronchopleural fistula after resection in two 
cases makes one speculate that the opera­
tion should have been preceded and “cov­
ered” by the administration of a fungicidal 
drug. The differential diagnosis on radio- 
graphic examination should include blood 
clot within a cavity; the perivesicular pneu­
matocele of hydatid disease; atypical cav- 
itating carcinoma, and a cavitating pulmon­
ary infarct.
Summary
Three cases of pulmonary aspergillomata 
are reported. One patient had hemoptyses 
in small amounts, not severe enough to 
warrant resection; one presented with se­
vere recurrent bleeding, and resection was 
undertaken as a semi-emergency, and one 
had a moderate chronic toxemia. The de­
velopment o f bronchopleural fistula in both 
resected cases seems to indicate that surgi­
cal treatment might best be covered by  the 
administration of a fungicidal drag.
R eferences
1. P e c o r a , D. V. and  T o ll , M. W .: Pulmonary
resection for localized aspergillosis, New  
Engl. }. Med., 263: 785, 1960.
2. R id d e l l , R. W . a n d  St e w a r t , G. T., ed itors :
Fungous diseases and their treatment, But- 
terworth & Company, Toronto, 1958, p. 123.
3. C o n a n t , N. F. et a l Manual of clinical my­
cology, 2nd ed., W. B. Saunders Company, 
Philadelphia, 1954, p. 203.
Resume
L ’aspergillose pulmonaire est une maladie rela- 
tivement rare. L ’agent pathogene est le plus 
souvent Aspergillus fumigatus, mais on peut aussi 
rencontrer A. niger, A. versicolor, A. nidulans et 
A. flavus. Toutes ces especes peuvent facilement 
etre cultivees sur milieu de Sabouraud pour fins 
diagnostiques. Ces champignons ne sont pas tou- 
jours pathogenes et il semble qu’il faille admet- 
tre un “ terrain”  favorable chez l’hote. La maladie 
frappe surtout des fermiers, mais aussi des ama­
teurs d’oiseaux (amenes a manier des graines con- 
taminees) et parfois des ouvriers  ^de la fourrure. 
Au microscope toutes les especes d’Aspergillus peu­
vent etre reconnues par leurs conidiophores se 
terminant en larges vesicules porteuses de spores. 
Les auteurs presentent ici trois cas qui ont ete 
traites au Sanatorium de Saskatoon. Le premier 
malade presentait de la toux et des hemoptysies; 
la radiographie montra une opacite segmentaire 
et la presence d’Apergillus fut facilement mise en 
evidence dans les crachats. On pratiqua une lo- 
bectomie superieure droite. Une fistule pleuro- 
pulmonaire apparut comme complication, mais 
ulterieurement le malade guerit completement. Le 
deuxieme cas est celui d’une femme de 56 ans 
presentant des symptomes analogues qui subit 
une segmentectomie; cette intervention fut bien 
supportee, mais la malade succomba plus tard 
d’une maladie intercurrente. Le troisieme cas est 
un homme de 72 ans chez lequel on se con- 
tenta, a cause de Tage, de therapeutique antibio- 
tique. Dans l’ensemble, sur ces trois malades, 
deux furent operes et firent ensuite une  ^ fistule 
broncho-pleurale. Ceci montre que toute resection 
doit £tre couverte par l’administration d ’antibio- 
tiques et d’antifungiques.
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BRACHIAL PLEXUS PARALYSIS FOLLOWING SHOULDER
DISLOCATION*
R. GARIEPY, M.D., F.R.C.S.[C], A. DEROME, M.D. and CARROLL A. LAURIN, M.D.,
F.R.C.S.[C], Montreal
A nerve paralysis following a shoulder dis­
location is not a rare complication;1, 2' 11 
yet the literature is remarkably inconsist­
ent on this subject with incidences reported 
varying from 5% to 75% of shoulder dis­
locations.12, 1416 Such a disparity suggests 
that a neurological deficit following a 
shoulder dislocation is commoner than one 
would expect, and that a more thorough 
examination of these patients would likely 
confirm this. The paralysis noted in the pa­
tients reported here, however, was quite 
obvious, involving in certain cases the 
whole brachial plexus.
This report is based on six patients who 
dislocated their shoulders and sustained 
severe brachial plexus paralyses. Such cases 
are most unusual and are rarely reported; 
their main interest, however, lies in the 
unique opportunity to study the patho­
genesis of the paralyses in this injury. It 
was precisely this aspect of the problem 
which prompted the investigation, first in 
the autopsy room (A.D.) and, later, in the 
operating room (R.G.).
Attention is also drawn to a vascular 
phenomenon which may shed some light 
as to the mechanism of injury to the 
adjacent brachial plexus. Although no 
reference to this particular vascular com­
plication could be traced,6, 810 the authors 
suspect it may be relatively common.
C ase Reports
A summary of the mechanism of injury, 
the mode of reduction, the nature of the 
paralysis, treatment and degree of recovery 
in each of these patients is given in 
Table I.
D iscussion
Brachial Plexus Lesion
Pathology and prognosis.— The fortunate
“Presented at the Annual Meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Toronto, January 1962.
Service d’orthopedie, H6tel-Dieu de Montreal.
prognosis noted in all six patients indicates 
that the brachial plexus nerve lesion follow­
ing a shoulder dislocation is almost always 
in continuity; it also suggests that the nerve 
lesion is postganglionic and that nerve re­
generation will usually restore complete 
function.
The brachial plexus pathology is one of 
neuropraxia and axonotmesis combined;17 
the recovery from the neuropraxia lesion 
appears first; it is irregular, unpredictable 
and usually complete within one month. 
Paralysis due to axonotmesis is confirmed 
by a reaction of the degeneration on elec­
trical stimulation, and the subsequent re­
covery is entirely predictable, at a rate of 
an inch per month.3, 4' 18
The excellent end-result noted in the five 
patients treated by watchful expectancy 
strongly suggests two conclusions. First, 
that electrical galvanic stimulation of the 
paralyzed muscles does not appear neces­
sary; and secondly, that surgical explora­
tion of the brachial plexus is not indicated.
Mechanism of Injury
(a) Clinical investigation.—In analyzing 
the clinical material, particular attention 
was given to the time of onset of the para­
lysis and the position of the arm at the 
time of the shoulder dislocation.
Three patients stated that their shoulder 
was in a position of complete abduction 
and extension at the time of injury; an­
other patient clearly recalls that she slipped 
and fell backwards with the arm in a posi­
tion of adduction and extension; two of 
these patients first noted their paralysis 
after the reduction of their shoulder dis­
location. A fifth patient had a recurrently 
dislocating shoulder and sustained his injury 
as he abducted and externally rotated his 
arm to throw a snow-ball; for some obscure 
reason the dislocation was left unreduced 
for a period of 24 hours during which time 
he noticed a gradual onset of paralysis. 
Finally, the authors know, from personal
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TABLE
C a s e  1.—J.G . $ 70 Y e a r s
Shoulder
dislocation
Type
Mechanism
Reduction
Paralysis
T reatment
| Time 
] Anesthesia 
( Method
Time of onset 
Distribution
Reaction of degeneration
Recovery ] 16-month interval
Anterior
Abduction and exter­
nal rotation
2 hours 
General 
Hippocratic
Immediate
Medial and lateral 
cord distribution 
Positive
Conservative
Complete
(except for intrinsic 
muscles)
C a s e  2.—F.P. 9 69 Y e a r s  
Shoulder ( Type 
dislocation ( Mechanism
I Time
Reduction \ Anesthesia 
( Method
Anterior
Fall on abducted arm
3 hours 
General 
Hippocratic
Paralysis
T reatment
Time of onset 
Distribution
Reaction of degeneration
Immediate 
Total paralysis 
Positive
Conservative
C a s e  4 .—R.G. c f 52  Y e a r s  
Shoulder ( Type 
dislocation I Mechanism
Reduction
Paralysis
Time
Anesthesia
Method
Anterior
Patient does not recall
30 minutes
Morphine
Kocher
Time of onset Immediate
Distribution Posterior cord distn-
bution
Reaction of degeneration Positive
j
Recoverv ] 9-month interval
Conservative
Complete
C a s e  5 .— G . I. c f 3 5  Y e a r s
Shoulder
dislocation
Reduction
Paralysis
T  reatment
Anterior
Abduction and exter­
nal rotation
20 minutes 
General 
Hippocratic
First noticed after the 
reduction
Total paralysis (except 
Ti innervation) 
Reaction of degeneration Positive
Conservative
[ Type 
| Mechanism
( Time 
! Anesthesia 
( Method
I Time of onset
( Distribution
Recovery J 18-month interval
C a s e  3.—A.R. c?  69 Y e a r s  
Shoulder ( Type 
dislocation ' Mechanism
Reduction
Time
| Anesthesia 
, Method
' Time of onset
Paralysis < Distribution
Complete
Anterior
Forced abduction
One hour
General
Hippocratic
First noticed the follow­
ing day 
Total paralysis
Treatment
Recovery \ 5-month interval
Conservative
Complete
Recovery ] 4-year interval
C a s e  6.—E.M. d* 30 Y e a r s  
/ Type
Shoulder l 
dislocation ) Mechanism
Reduction
Paralysis
' Time 
Anesthesia 
[ Method
' Time of onset
Distribution
Complete
Recurrent anterior dis­
location
Active abduction and 
external rotation
24 hours 
General 
Hippocratic
Gradual and progressive 
after 12 hours 
Posterior cord distribu­
tion
Reaction of degeneration Positive in posterior 
cord distribution
< i i i  tion
j  Positive (in certain
1 Reaction of degeneration areas only)
Recovery ] 6-montli interval
Surgical operation
Complete
communication,6 of another patient with a 
posterior cord distribution paralysis follow­
ing a posterior shoulder dislocation. A cur­
sory analysis of these different case his­
tories might suggest that these patients 
have only two things in common, a dislo­
cated shoulder and a paralysis of the brach­
ial plexus. The authors believe, however, 
that except for one patient (No. 6) who 
had a recurrent dislocation of the shoulder, 
these patients have a common mechanism 
of nerve injury.
(h) Cadaver dissections.—Before dis­
cussing whether the brachial plexus is 
stretched or compressed by the dislocat­
ing or the dislocated humeral head, a word 
should be said about the experimental 
shoulder dislocations reproduced (A .D .) 
in the autopsy room. It is obvious that ob­
servations made on a dead and often rigid 
postmortem specimen cannot be entirely 
transposed to spontaneous in vivo shoulder 
dislocations. Furthermore, the shoulder 
could not be dislocated by simple manipu­
lations; the shoulder dislocations could be 
reproduced only after cutting the subscap­
ular tendon and part of the anterior shoul­
der capsule. The relationships between the 
dislocating humeral head and the brachial 
plexus were then closely observed. Under 
normal circumstances, the brachial plexus
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is under mild tension when the arm is in 
a position of 90° of abduction and full 
extension. With the arm in other positions, 
the plexus is relaxed. If the shoulder is 
dislocated, particularly with the arm in a 
position of complete extension and 90° of 
abduction, the maximal tension exerted on 
the brachial plexus occurs at the precise 
moment when the humeral head rides over 
the anterior glenoid rim. Once the head is 
dislocated, the tension on the plexus is 
immediately relaxed. Although the dislo­
cated head may rest on the plexus, it does 
not compress it unduly. Indeed, it would 
appear that the plexus is stretched by the 
dislocating head but that it is not unduly 
compressed by the dislocated head. In the 
latter instance, the brachial plexus is rela­
tively lengthened by the dislocation and it 
can be displaced medially and anteriorly 
by the humeral head without undue ten­
sion.
(c) Operating-room dissection .—On the 
other hand, if the dislocation is unreduced 
for a prolonged period of time, the dis­
placed humeral head may gradually dam­
age the brachial plexus because post- 
traumatic edema renders the latter more 
susceptible to injury and more vulnerable 
to compression. This was likely the case 
in the patient ( No. 6) who had the recur­
rent shoulder dislocation which was left 
unreduced for 24 hours and gradually de­
veloped a paralysis. In order to confirm 
this clinical impression, a surgical explora­
tion was performed on this patient. Al­
though the primary indication for opera­
tion was a Putti-Platt arthroplasty for a 
recurrent dislocation of the shoulder, the 
operative dissection was extended proxim- 
ally and medially to expose the brachial 
plexus. The nerve lesion corresponded to 
the precise point of pressure exerted on 
the posterior cord of the plexus by the 
dislocated humeral head. The lesion was 
essentially one of perineural scarring with 
an underlying post-traumatic neuritis, 
measuring approximately two inches in 
length. Although a neurolysis was per­
formed, this patient’s postoperative recov­
ery is not attributed to the operation. The 
brachial plexus dissection was performed
to investigate the pathogenesis of these 
specific nerve lesions and not for thera­
peutic purposes. The authors believe that 
a conservative management is the treat­
ment of choice for brachial plexus paraly­
ses following shoulder dislocations.
Hence, if a shoulder dislocation is un­
reduced for a prolonged period of time, 
the plexus may be damaged by direct 
pressure; however, the more frequent 
mode of injury to the plexus, following 
a shoulder dislocation, is by a stretch force. 
This suggestion is eloquently supported 
by two clinical situations, where there is 
no possibility of compression of the plexus 
by the dislocated humeral head; first, the 
brachial plexus paralyses associated with 
posterior shoulder dislocations; and sec­
ondly, paralyses developing after the re­
duction of the shoulder dislocation.
A parallel situation is the median nerve 
paralysis sometimes complicating a semi­
lunar dislocation. Direct compression has 
long been suspected as the mechanism of 
nerve injury. However, Cooper7 has re­
cently demonstrated that traction is the 
mechanism of injury to the median nerve. 
This was confirmed by cadaver dissections 
as well as by surgical exploration of such 
patients. The site of the nerve lesion was 
not opposite the lunate bone but well proxi­
mal to the wrist; petechial hemorrhages in 
the nerve sheath extending over a length 
of two to three inches strongly suggested 
a stretch force as the mechanism of nerve 
injury.
Vascular Complications
Two patients exhibited a transient vas­
cular phenomenon which may lend some 
support to the proposed stretch mechanism 
of nerve injury. Both patients observed 
that within 15 minutes of the accident, the 
affected arm became grossly swollen and 
developed a purplish discolouration. The 
swelling was painless but developed rapid­
ly and extended from the elbow to the 
finger-tips. The arm remained swollen and 
congested even after the reduction of the 
dislocation. By the following day, how­
ever. the swelling had almost completely 
subsided.
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The above clinical phenomenon may be 
tentatively explained by a venous spasm, 
caused by a sudden stretch of the neuro­
vascular tree. Some years ago, Mustard 
and Simmons13 demonstrated that if an 
artery is suddenly stretched, it will go into 
spasm; it is not unreasonable to suggest 
that a stretch force can also initiate a ven­
ous spasm. The sympathectomy-like effect 
of the associated nerve injury probably 
explains the transient and innocuous char­
acter of the vascular complication noted 
in these two patients.
Summary
An analysis of six patients with severe 
paralysis of the brachial plexus after a 
shoulder dislocation has been integrated 
with an operative dissection and several 
cadaver dissections to investigate the 
mechanism of injury to the brachial plexus 
following a shoulder dislocation. The 
authors suggest that there is likely more 
than one mechanism of injury, but that it 
is more frequently caused by stretch force. 
The brachial plexus lesion is always 
postganglionic and in continuity. The prog­
nosis is excellent, and no surgical explora­
tion of the brachial plexus is recom­
mended.
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Resume
Une paralysie nerveuse survenant comme com­
plication d’une luxation de lepaule est une even­
tuality frequente. Cependant les donnees que Ton 
peut trouver dans la litterature a ce sujet sont 
extraordinairement variables. Le present article 
est base sur l’histoire clinique de six cas de luxa­
tions de l’epaule suivies de paralysies du plexus 
brachial. Dans leur travail, les auteurs se sont 
aides de dissections cadaveriques faites sur des 
corps oil la luxation avait ete artificiellement pro- 
voquee. De cette fagon, ils ont pu etudier les 
rapports anormaux que prend la tete humerale 
luxee avec les nerfs du plexus. Les resultats clini- 
ques sont resumes sous forme de tableaux. 11 
ressort de cet article qu’il existe plusieurs causes 
capables d’entralner des troubles neurologiques 
dans cette region, mais que la principale est une 
extension du plexus par la tete humerale au 
moment ou elle saute par dessus le rebord de la 
cavite glenoide. Le pronostic de ces paralysies est 
excellent: il doit consister dans la seule abstention. 
Le traitement galvanique qui a jadis ete propose 
est inutile. II n’y a jamais lieu d’envisager une 
therapeutique operatoire.
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SURGICAL ASPECTS OF PRIMARY HYPERPARATHYROIDISM:
A REVIEW*
WILLIAM H. KERR, M.D., DONALD J. CURRIE, M.D., F.R.C.S.[C] and 
W. KEITH WELSH, M.D., F.R.C.S.[C], Toronto
Recent experience with several interest­
ing cases of primary hyperparathyroidism 
has prompted a study of the cases treated 
at St. Michael’s Hospital, Toronto, since 
1944 and a review of the related literature. 
This report records in summary the find­
ings of these studies.
Historical B ackground
The parathyroid glands were discovered 
in 1880 by Ivar Sandstrom, a Swedish 
anatomist. In 1891, the French physiologist, 
Gley, proved experimentally that total 
parathyroidectomy led to tetany and, in 
1909, McCallum and Voegtlin demon­
strated experimentally the relationship be­
tween the serum calcium level and tetany. 
In 1925, in Montreal, Collip prepared an 
active extract which would produce hyper­
calcemia, hypophosphatemia and hyper- 
calcuria if given in excess to normal dogs 
and which would prevent tetany in hypo- 
parathyroid dogs.
The pathological approach began in 
1891 when von Recklinghausen first de­
scribed osteitis fibrosa cystica; however, 
he did not appreciate the probable rela­
tionship of a tumour adjacent to the thy­
roid gland found at autopsy in this historic 
case. In 1903, another European patholo­
gist, Askanazy, described a case in which 
osteitis fibrosa cystica and parathyroid 
tumour coexisted. In 1915, Schlagenhaufer 
felt that because only one parathyroid 
gland was enlarged in a patient with oste­
itis fibrosa cystica, the enlargement of the 
gland was primary and the bone disease 
was secondary. This important concept was 
not proved until 1925 when a Viennese 
surgeon, Mandl, removed a parathyroid 
adenoma from a patient with von Reck­
linghausen’s disease of bone, and later
“Department of Surgery, St. Michael’s Hospital, 
Toronto 2, Ont.
observed improvement in the bones. In 
1942, Albright and Cope broadened the 
clinicopathological picture by emphasizing 
that urinary calculary disease was more 
common than bone disease in hyperpara­
thyroidism. Since then the number of diag­
nosed and successfully treated cases of 
hyperparathyroidism has increased mark­
edly and the disease is no longer rare.1
Anatomy and E mbryology
The inferior parathyroid gland usually 
lies behind the inferior pole of the thyroid, 
anterior to both the inferior thyroid art­
ery and the recurrent laryngeal nerve. Be­
cause this gland descends embryologically 
with the thymus, it may take a position at 
any level from the angle of the jaw to the 
superior aspect of the pericardium in the 
anterior mediastinum but always within 
the visceral compartment of the cervical 
fascia.
The superior parathyroid gland de­
scends in development with the thyroid 
and is usually located on the posterior 
aspect of the thyroid gland at the junction 
of the middle and lower thirds and on a 
plane posterior to the inferior thyroid 
artery and recurrent laryngeal nerve. This 
gland is also always found within the vis­
ceral compartment of the cervical fascia, 
but there is far less variation in position 
as compared with the possible locations 
of the inferior glands. Nevertheless, the 
superior gland may lie anywhere from the 
upper level of the larynx above to the 
lower pole of the thyroid gland below and 
from the esophagus medially to the caro­
tid sheath laterally.
Within the visceral compartment of the 
cervical fascia, parathyroid glands have 
been found in the anterior mediastinum, 
within the thymic capsule or substance, 
along the course of the carotid sheath, 
anterior to and within the thyroid gland,
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within the tracheoesophageal groove, and 
anterior or lateral to the aorta. All these 
positions are probably the result of atypi­
cal embryogenesis.19
In addition to these variations in posi­
tion, either gland may be displaced into 
the mediastinum. Since parathyroid glands 
never descend embryologically into the 
posterior portion of the superior medias­
tinum, all parathyroid glands found pos­
teriorly are displaced cervical glands and 
consequently have vascular pedicles from 
the thyroid vessels. Parathyroid glands in 
the anterior portion of the mediastinum 
may or may not have vascular pedicles 
from the cervical region, depending upon 
whether the displacement was embryo- 
logical or mechanical.
In spite of the many variations, the 
positions of the parathyroid glands have 
been reasonably constant in large anatomi­
cal studies. Gilmour15 found that over 
90% of superior glands were found 
above the lower third of the thyroid gland 
on its posterior or medial surface and that 
95% of inferior glands were found in the 
immediate vicinity of the lower poles of 
the thyroid gland.
Parathyroid glands are usually four in 
number, consisting of a superior and an 
inferior pair; however, the number of 
glands may vary from one to 10 and they 
may not be symmetrically arranged. In a 
large autopsy study, 80% of the cases 
were found to have four glands while 6% 
had more than four and 14% had fewer 
than four.27 The size of the normal adult 
gland varies, usually measuring 3 to 6 mm. 
in length, 2 to 4 mm. in width and 0.5 
to 2.0 mm. in thickness (average, 3 x 2 x 1  
mm.). Each gland weighs from 30 to 35 
mg., so that the combined weight of the 
four glands is between 120 and 140 mg.s 
The shape varies depending upon the sur­
rounding structures. Each gland possesses 
a thin capsule with a fine network of 
branching capillaries which enter at a 
hilus. The external surface is finely granu­
lar, and the colour of the gland varies 
with the content of fat and therefore is 
generally related to age. The colour is 
light pink in the child, changes to yellow 
after puberty as fat accumulates, and takes
on a brownish hue in older people as fat 
is lost; however, there are wide variations. 
Consequently, because there is variation in 
size, shape, colour and location, parathy­
roid glands are often difficult to identify 
and to differentiate from fat, lymph nodes 
or lobules of thyroid tissue.
Studies in cadavers by Mauro28 revealed 
that the arterial supply of 95% of para­
thyroid glands comes from the inferior 
thyroid artery. In the remaining 5% , all 
of which were superior glands, the main 
blood supply originated from the superior 
thyroid artery. Parathyroid glands found 
in the mediastinum derive their blood 
supply from the inferior thyroid arteries 
via long vascular pedicles if the glands 
have been mechanically displaced, or from 
the immediate environment if their em- 
bryological migration has been atypical. 
The nerve supply is scanty and is probably 
entirely sympathetic-vasomotor, being of 
the same origin as those to the thyroid 
gland. Secretory fibres have not been 
demonstrated.
H istology
The microscopic appearance varies with 
age. Under 10 years of age, the parathy­
roid gland is composed solely of chief cells 
which are poorly outlined polyhedral cells 
measuring 6 to 8 /t in diameter, with weak­
ly staining, clear cytoplasm and a large 
round nucleus. After 10 years of age, 
oxyphil and wasserhelle cells appear. The 
oxyphil cells are larger with abundant 
eosinophilic granules in the cytoplasm, 
while the wasserhelle cells, measuring 10 
to 15 //,, are well outlined and contain 
scanty vacuolated cytoplasm and eccentric 
nuclei. These cells form large continuous 
cell masses with anastomosing cords and 
columns separated by blood sinuses.
The production of parathormone de­
pends upon alteration of the serum calcium 
level and not upon pituitary control; in 
this latter respect, the parathyroid glands 
are unique in the endocrine system. Para­
thormone has yet to be isolated in pure 
form. An extract has been prepared which 
is administered parenterally because it is 
destroyed by peptic digestion. Unfortun­
ately, the clinical use of the extract is lim-
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ited by the frequent development of 
tolerance.
Parathormone, both clinically and ex­
perimentally, produces the classical bio­
chemical findings of hypercalcemia, hyper- 
calcuria, hypophosphatemia and hyper- 
phosphaturia. As a result of osteoblastic 
hyperactivity in patients with skeletal in­
volvement, the serum alkaline phosphatase 
level is elevated. The mode of action of 
parathormone is uncertain. One theory ad­
vanced by Collip is that the hormone acts 
primarily upon bone causing osteoclastic 
hyperactivity with release of calcium and 
phosphorus. The fact that the parathor­
mone produces decalcification of bone and 
hypercalcemia in nephrectomized animals 
lends support to his theory;18 however, Col- 
lip’s theory does not readily explain the 
characteristic finding of hypophosphat­
emia. Another theory, advanced by Al­
bright and Kerr,3 is that the hormone acts 
primarily upon the kidney, depressing 
phosphatase activity in the proximal renal 
tubule and thereby decreasing resorption 
of phosphorus. The ionization product of 
calcium and phosphate is constant; conse­
quently, the hypophosphatemia leads to 
hypercalcemia and hypercalcuria. Thus, 
Albright’s theory readily explains all of the 
chemical alterations in blood. The fact that 
cases of primary hyperparathyroidism exist 
without bone disease further favours this 
theory. More recently, a compromise view 
has been advanced that parathormone has 
a dual mode of action compatible with 
both theories. Parathormone may even be 
comprised of two factions, one acting on 
renal tubules and the other on bone.
Pathology
(a ) Parathyroid adenom a .—Parathyroid 
adenomas account for at least 90% of all 
cases of primary hyperparathyroidism. The 
age incidence covers the wide range from 
10 to 80 years and hence is of little impor­
tance in diagnosis. The sex ratio is three 
females to one male. Adenomas generally 
occur singly; however, multiple adenomas 
probably are present in 5 to 10% of the 
cases.
Norris,29 in his classical review in 1947, 
reported that over 80% of adenomas oc­
curred in the inferior glands and that there 
was no significant difference as to the side 
of involvement. He also observed that in 
10% of cases, the adenomas were in aber­
rant positions, mainly within the media­
stinum. Adenomas vary in shape but are 
most often ellipsoidal. They are usually 
soft; however, their consistency may be 
altered by capsular and septal fibrosis, 
calcification, or hemorrhage and cyst form­
ation. The colour is reddish-brown, darker 
than the normal owing to the relative ab­
sence of fat and the compact structure of 
the adenoma. The external surface presents 
a smooth capsule which allows of easy 
enucleation in contrast to carcinoma. The 
cut surface is moist and homogenous and 
varies from yellow to reddish-brown unless 
hemorrhagic cysts are present.
Recognition of a parathyroid adenoma 
should not be difficult because the weight 
range in Norris’ series was from 0.5 g. to 
120 g., the average weight being 7.0 g. 
which is 200 times the weight of a normal 
gland. Even the smallest adenoma in his 
series, weighing 0.5 g., was 10 times the 
normal weight. Castleman8 and Lahey26 
have observed a rough but not dependable 
relationship between the size of an adenoma 
and the degree of hyperfunction.
There has been much confusion concern­
ing the histology and cytology of the aden­
oma owing to the introduction of different 
terminologies, so that difficulty has been 
met in correlating cell type with function. 
Probably the most valid classification of 
cell type is that proposed by Castleman in 
1952.8 He believed that only one cell type, 
the chief cell, exists and that all other ap­
parent cell types represent variations in the 
life cycle of the chief cell. The water-clear 
(wasserhelle) cell represents a hyperfunc­
tioning chief cell with a more vacuolated 
cytoplasm, while the oxyphilic cell repre­
sents an involuted, non-functioning cell. 
Most adenomas are reported as consisting 
of chief cells with or without varying num­
bers of wasserhelle cells. An adenoma is 
rarely composed solely of wasserhelle cells 
and even more rarely of oxyphilic cells 
only. Castleman postulates that oxyphilic 
adenomas may represent a previously 
active adenoma which has undergone
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Fig. 1 .—Primary hyperparathyroidism. (A) hyperplasia, Case 1; (B) adenoma, Case 6; (C) 
carcinoma, Case 9, showing invasion of capsule and vein; (D) carcinoma, Case 9, showing mitotic 
activity.
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complete involution; however, no case of 
parathyroid adenoma without hyperpara­
thyroidism has been reported.
Recently, a syndrome of multiple endo­
crine adenomatosis has been described and 
is characterized by the occurrence of one
or more adenomas in two or more en­
docrine organs. The adenomas may or may 
not function and most commonly involve 
the islet cells of the pancreas, the para­
thyroid glands, the cortex of the adrenal 
glands and the anterior pituitary gland.
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TABLE I .—S ummary of Data on Nine P roved Cases of Primary Hyperparathyroidism
Serum
alka lin e
vhos-
D uration Serum Serum phatase U rine
1 ear A ge at o f P a t  ho- S ize and N o. o f calcium phosphorus normal c ilc iu m
C ase o f d iag n osis sym ptom s logical l.o c  ticn weight renal S k eL ta l m g ./100  m l. m g ./.ICO m '. 5  12 units Sulkow itch
N o. d iagn osis in  years Sex in y ea rs lesion o f  lesion o f  lesion calcu li changes m in . m ax. m m .-m ax . min.-m ax. test
1 1956 44 M 8 Primary Rt. sup. 2.0 x 3.0 cm. 3 None 11.2 2.6 7.2 3 +
hyperplasia Lt. sup. 13.2 2.9 11.2
2 1944 37 F 17 Adenoma Lt. inf. 4.0 x 3.5 x 2.0 7 Fibro- 15.4 2.0 13 0 -—
cm. cystic 
disease 
of ilium
3 1954 49 M 4 Adenoma Lt. sup. 1.7 x 1.0 x 0.5 5 None 14.5 1.9 12.0 44-
cm.
0.5 g. 16.6 2.6
4 1957 55 M 5 Adenoma Lt. inf. 2.0 x 1.2 x 0.7 1 None 11.4 2.2 S 3 2-f-
cm.
0.7 g. 12.7 2.3 12 i)
5 1957 49 F 4 Adenoma Lt. sup. 3.0 x 1.5 x 0.3 5 _ 11.2 2.4 __ 3 p
cm. 12.1 2.6
6 1960 38 F 2 n os. Adenoma Lt. sup. 3.0 x 1.5 x 0.8 2 None 10.9 2.6 —
cm.
2.7 g. 13.2 3.0
7 1960 64 F 7 Adenoma Rt. inf. 1.8 x 1.3 x 1.0 7 None 10.9 2.6 7.7 -
u  g. 13.2 3.0
8 1960 44 F 1 Adenoma Lt. sup. 1.2 x 0.8 x 0.5 1 None 10.1 2.2 7 7 4+
cm.
12.3 3.5
0 1957 64 M 1 Carcinoma Lt. sup. 3.5 x 3.0 x 3.0 0 Typical 13.7 1.4 17.9 4+
< m. bone
changes 15.7 3.3 85.8
The occurrence of parathyroid adenoma or 
hyperplasia in the Zollinger-Ellison syn­
drome is well-documented in several pa­
tients, one of whom presented with clinical 
hyperparathyroidism.14
In seven of the nine patients with pri­
mary hyperparathyroidism in this series, 
the pathological lesion was a single para­
thyroid adenoma which involved a superior 
gland in four patients and an inferior gland 
in the remaining three (Figs. 3 and 4). 
The average size of the adenoma was 2.4 
x 1.5 x 0.8 cm. as compared with the nor­
mal size of 3 x 2 x 1 mm. All of the aden­
omas were reported as consisting of chief 
cells with or without varying numbers of 
wasserhelle cells (Fig. 1). The patients 
ranged in age from 37 to 64 years and the 
sex incidence was five females to two males 
(Table I) .
(b )  Parathyroid carcinoma.—Carcinoma 
of the parathyroid glands is a rare lesion, 
accounting for less than 2%  of all cases 
of primary hyperparathyroidism. Accord­
ing to Janelli in 1956,20 only 23 cases in 
the literature had been sufficiently well- 
documented to be acceptable.
Functioning parathyroid carcinoma is 
widely recognized. Non-functioning para­
thyroid carcinoma is completely rejected by 
some but is accepted by others including 
Norris30 and Castleman,8 the latter, how­
ever, only on theoretical grounds. The de­
gree of hyperparathyroidism produced by 
functioning carcinoma is usually much 
greater than that produced by benign 
adenomas. Disagreement also exists on the 
relationship of adenoma to carcinoma. Nor­
ris believes that adenomas are probably 
precancerous.
The cytology of parathyroid carcinoma 
known to have metastasized is so similar 
to that of many clinically benign adenomas 
that the distinction between carcinoma and 
adenoma is uncertain histologically. The 
distinction can usually be made with some 
certainty, however, if both the gross and 
microscopical findings are considered. Al­
though carcinomas are generally larger 
than adenomas and are more frequently 
palpated, the diagnosis of parathyroid car­
cinoma should be based on the local find­
ings of invasion at the time of operation, 
on evidence of metastases to the regional
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Fig. 2.—Case 9.—Carcinoma. Radiological changes in hyperparathyroidism. The skull radio­
graphs show marked granular decalcification before treatment (top left), and almost complete revers­
al o f bone changes two years after treatment (top right). The radiographs of two fingers show subperi­
osteal bone absorption of the phalanges before treatment (centre left), and almost normal appearance 
two years after treatment (centre right). Absence of the lamina dura of the teeth (bottom left); lamina 
dura of normal teeth is indicated by the tip o f the arrow (bottom right).
lymph nodes, lungs, liver or kidney and 
on the subsequent course of the disease.
In one of the authors’ nine cases of pri­
mary hyperparathyroidism, the pathologi­
cal lesion was a parathyroid carcinoma. A 
64-year-old man, presenting in 1957, had 
general debility, poor memory, depression 
and disorientation. A mass was palpated in 
the left side of his neck. Laboratory in­
vestigations revealed that the serum cal­
cium was from 13.7 to 15.7 mg./lOO ml., 
serum phosphorus 1.4 to 3.3 mg./lOO ml., 
serum alkaline phosphatase 17.9 to 85.8 
units and the urine gave a 4 plus Sulko-
witch reaction. Radiological studies reveal­
ed granular calcification in the skull, resorp­
tion of the lamina dura around the teeth, 
and subperiosteal bone resorption in the 
phalanges (Fig. 2). At operation, a neo­
plasm involving the left superior parathy­
roid gland measuring 3.5 x 3.0 x 3.0 cm. 
was found and removed (Fig. 4 ). The 
pathologist felt that in view of the extreme 
cellularity, marked mitotic activity, nuclear 
pleomorphism, and capsular and blood ves­
sel invasion, the lesion should be considered 
malignant (Figs, lc  and Id ). Postoperative- 
ly, the mental condition of the patient
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Fig. 3
Figs. 3 and 4.—Operating-room photographs and explanatory drawings of the cases as num­
bered in Table I. In the drawings, the thyroid gland is shown by heavy outline and the parathy­
roid gland is shaded. The monochrome photographs were reproduced from original 35 mm. colour 
transparencies and the line drawings were traced from the projected images of the originals.
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Fig. 4
returned to normal. He remained well for 
four years but in 1961 died as the result 
of an accident; a postmortem examination 
was not performed.
(c )  Primary parathyroid hyperp lasia . —  
Primary parathyroid hyperplasia is also a 
rare lesion; it accounts for about 8%  of 
the cases of primary hyperparathyroidism. 
This entity was not recognized until 1934 
and, in a review by Albright and Kerr in 
1952,3 only 29 cases could be found in the 
literature up to that time. In this group 
there was an equal sex incidence.
The original stimulus to primary hyper­
plasia and hypertrophy is different from 
that of the parathyroid adenoma because 
of the difference in organ response. Patho­
logically, all of the parathyroid glands are 
involved in the process of hypertrophy and 
hyperplasia. Grossly, the appearance differs 
markedly from that of adenoma and car­
cinoma. All the glands are enlarged, soft, 
dark-brown in colour, encapsulated and 
irregularly shaped, often with pseudopod 
projections. The superior glands have been 
observed to be almost invariably larger 
than the inferior glands. Microscopically,
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wasserhelle cells are the only cells found 
and they vary in their arrangement from 
broad sheets to acini. Some degree of cell 
membrane degeneration and cyst forma­
tion is nearly always found.
The clinical picture is similar to that 
produced by adenoma and carcinoma; how­
ever, all of the reported cases have shown 
urinary tract calcifications while only a few 
have shown even mild skeletal involve­
ment.
In one of the nine patients in this series, 
hyperparathyroidism was due to primary 
parathyroid hyperplasia (Fig. I ) .  This 44- 
year-old man presented with an eight-year 
history of recurrent renal calculi and infec­
tions. No bone changes were demonstrated 
radiologically. At operation, the two mod­
erately enlarged superior glands were re­
moved, while the sole inferior gland, iden­
tified r.fter a thorough search, was left 
intact because its size approximated that 
of a normal gland (Fig. 3). Postoperative- 
ly, the serum calcium and phosphorus levels 
returned to normal.
Clinical Picture
Primary hyperparathyroidism may be 
caused by primary hyperplasia, adenoma 
or carcinoma of the parathyroid glands. 
The clinical picture is essentially the same 
in all three conditions. Hyperparathyroid­
ism is primary when the parathyroid glands 
produce more hormone than the body re­
quires and is secondary when the increased 
hormone production is a pathological com­
pensatory response to an underlying dis­
ease entity.19 Clinically, on rare occasions, 
primary hyperparathyroidism may be 
acute, producing acute parathyroid poison­
ing, which closely simulates the state pro­
duced in experimental animals by the ad­
ministration of excess parathyroid extract. 
This condition is characterized by a rapid­
ly increasing serum calcium level, inspissa- 
tion of the blood, failure of the urinary 
phosphate excretion, increasing serum 
phosphorus level and finally precipitation 
of calcium phosphate in the tissues.6 Pre­
cipitation of calcium under these condi­
tions has been observed in the kidneys, 
lung, stomach and heart.7 The patient may 
undergo crises with restlessness, tachy­
cardia and prostration; death may result.-9
However, primary hyperparathyroidism 
is most frequently a chronic insidious pro­
cess and the clinical diagnosis is usually 
considered only when complications involv­
ing the urological or skeletal systems have 
appeared. This fact implies that the dis­
ease has already been present for an ap­
preciable period of time. From an analysis 
of the data collected in 322 cases of para­
thyroid adenoma, Norris29 thought that the 
tumours had been present for from five to 
seven years before recognition. Apparently, 
no correlation exists between the size or 
type of lesion and the duration of the 
symptoms.
The symptoms are extremely variable and 
non-specific and are generally considered 
in three categories:
(a) Symptoms related to hypercalcemia. 
—The symptoms in this category presum­
ably resulting from the hypercalcemia in­
clude lethargy, easy fatiguability, weak­
ness, anorexia, nausea, vomiting, abdominal 
pain, constipation and mental symptoms. 
The mental symptoms, predominantly that 
of confusion, are not infrequent and occa­
sionally provide a clue to the diagnosis. 
Two of our nine patients had marked men­
tal symptoms. The 64-year-old man with 
parathyroid carcinoma, who presented with 
loss of memory, depression and disorienta­
tion, has been mentioned previously. The 
other patient was a 44-year-old woman 
whose depressions had become so severe 
at times that electric shock therapy was re­
quired and she attempted suicide on one 
occasion. Before being committed to a 
mental institution she was found on inves­
tigation to be suffering from primary hyper­
parathyroidism. After operation, the mental 
symptoms subsided in both patients.
Gastrointestinal symptoms may be prom­
inent. Hypercalcemia is probably the prin­
cipal cause of these symptoms in hyper­
parathyroidism. In the sympathetic ganglia, 
increased calcium ion concentration im­
pedes the transmission of afferent stimuli 
and diminishes efferent discharges. These 
effects, plus the effect of hypercalcemia in 
reducing neuromuscular excitability, result 
in decreased tone in the gastrointestinal 
tract. Gastric atony presumably leads to
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dilatation, dyspepsia, anorexia, nausea and 
vomiting, while large bowel atony causes 
constipation. St. Goar34 estimated that from 
9 to 15% of cases have an associated peptic 
ulcer. There also appears to be an increased 
incidence of acute and chronic pancreatitis, 
cholelithiasis and hypertension in patients 
with hyperparathyroidism. Unfortunately, 
patients with only these symptoms form a 
group in which the condition is difficult 
to diagnose and which usually escapes 
detection for long periods until urinary or 
skeletal tract complications arise.
(b ) Symptoms referable to hypercalcuria. 
—Hypercalcuria is usually associated with 
non-specific polyuria and polydypsia which, 
if intense, may mimic diabetes. Fortunate­
ly, patients with polyuria are less apt to 
develop calcifications of the urinary tract. 
Saturation of the urine by calcium may 
occur, with the formation of calcium phos­
phate calculi if the urine is alkaline or 
calcium oxalate calculi if the urine is acid 
and oxalate is present. Such precipitation 
usually occurs in the upper urinary tract 
but may occur at lower levels. Diffuse 
multiple precipitations may occur through­
out the renal parenchyma producing ne- 
phrocalcinosis which is a pathognomonic 
radiological picture. Calcifications in the 
urinary tract are common and are reported 
to occur in 60% of patients with hyper­
parathyroidism. Conversely, over 10% of 
the patients with renal calculi and up to 
4% of all patients with urinary calculi are 
found to have hyperparathyroidism.11' 32 
Consequently, all patients with urinarv 
calculi should be screened for hyperpara­
thyroidism, especially if calculi have re­
curred or have occurred bilaterally in the 
upper urinary tract.
In our series of nine cases of primary 
hyperparathyroidism, two patients had a 
single urinary calculus and six patients had 
multiple urinary calculi. The delay in diag­
nosis of primary hyperparathyroidism, after 
the occurrence of the first urinary calculus, 
ranged from two months to eight years, 
except in one case which was diagnosed 
in 1944 after a delay of 17 years ( Table I ).
Urinary tract calcification may lead to 
renal insufficiency with retention of phos­
phorus and a secondary fall in the serum 
calcium level, thereby producing a picture 
which is often impossible to distinguish 
from renal failure with secondary hyper­
parathyroidism. The renal damage may 
progress to the point where irreversible 
changes occur; the course becomes pro­
gressive and death ensues. The develop­
ment of this irreversible stage makes 
hyperparathyroidism a potentially fatal 
disease; consequently, it is of paramount 
importance to diagnose and to treat this 
disease early to prevent irreversible com­
plications. Of note are the observations of 
Keating and Cook that dissolution of cal­
cifications and improvement of renal func­
tion may result from correction of hyper­
parathyroidism.
(c) Symptoms related to changes in the 
skeletal system.—With the mobilization of 
calcium in hyperparathyroidism, bone de­
calcification occurs. The decalcification can 
be reduced to a minimum by a high intake 
of calcium but to do so endangers the kid­
neys by favouring urinary tract calcifica­
tions. When bone decalcification does occur, 
it may take the form of either generalized 
osteoporosis or, more commonly, osteitis 
fibrosa cystica. Vague bone pain and ten­
derness may develop but the most common 
clinical manifestation is pathological frac­
ture, usually of a vertebra or long bone. 
Skeletal deformities, including pigeon 
chest, leg bowing and kyphosis, may 
occur.33 Bone swelling due to the develop ­
ment of “brown tumour” or cysts in the 
maxilla, mandible, metacarpals and ends 
of long bones have also been noted.22 Ab­
normal metaplasia of bone may occur in 
extensive bone disease and may result in 
prognathous and dental malocclusion. Ep­
ulis is fairly common. Keating and Cook23 
feel that the severity and the dura­
tion of the disease are not related to the 
presence or absence of bone involvement 
and that the skeleton may be spared if the 
calcium intake is high. Hellstrom18 re­
ported that 60% of the patients with hyper­
parathyroidism who have been reported in 
the literature had renal calculi and only 
25% had osteitis generalisata. Other 
authors give similar figures.
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L aboratory  In vestigations
The diagnosis of primary hyperparathy­
roidism can only be suspected on clinical 
grounds; confirmation depends on the ac­
curate interpretation of laboratory investi­
gations and on the pathological findings. 
The classical laboratory changes which con­
firm the diagnosis are hypercalcemia, hypo­
phosphatemia, hypercalcuria and hyper- 
phosphaturia; in addition, an elevated 
serum alkaline phosphatase is found if 
bone involvement with osteoblastic hyper­
activity is present.
(a) Hypercalcemia.—Hypercalcemia is 
an extremely important finding supporting 
the diagnosis; however, primary hyperpara­
thyroidism is not the sole cause of hyper­
calcemia and one must rule out other 
possible causes, such as hyperproteinemia, 
vitamin D therapy, multiple myeloma, sar­
coidosis, neurofibromatosis, prostatic car­
cinoma and metastatic carcinoma. If the 
first determination of the serum calcium 
level is normal in a suspected case, three 
conditions must be considered before for­
saking the clinical diagnosis. First, the dis­
ease might be in remission and repeated 
determinations must be made to detect the 
disease during an exacerbation. Second, 
the disease might be advanced and com­
plicated by renal insufficiency, resulting in 
a normal or even depressed serum calcium 
level secondary to the retention of phos­
phate. Third, hypoproteinemia may be 
present. Serum calcium exists in a diffus­
ible ionic form which is controlled by 
parathormone and which constitutes 40 to 
45% of the total serum calcium. Slightly 
more than half of the total calcium is 
bound to serum protein; therefore, altera­
tions in the serum protein level may sig­
nificantly influence the serum calcium level 
and the serum protein level should be de­
termined at the same time as the calcium 
level. A useful estimation is that 1 g. of 
protein binds approximately 0.75 mg. of 
calcium, provided renal function is nor­
mal.20
(b) Hypophosphatemia.—Hypophospha­
temia, when associated with hypercalcuria, 
is considered by Cope to be a more reli­
able finding than that of borderline hyper­
calcemia; however, if the disease is ad­
vanced with renal insufficiency, a normal 
or elevated serum phosphorus level may be 
found.
(c) Hypercalcuria.—Hypercalcuria is a 
manifestation of negative calcium balance. 
The Sulkowitch test for hypercalcuria has 
restrictions; a positive test is not diagnostic 
because other conditions cause hypercal­
curia and the test is not constantly positive 
in cases of primary hyperparathyroidism 
because of remissions. Keating and Cook23 
graded the precipitation on a one-to-four 
basis and they believed that the test should 
be considered significant only when grade 
three or four is present. Another method 
of determining hypercalcuria is the quan­
titative determination of urinary calcium 
while the patient is on a daily diet of 2000 
calories containing 125 mg. of calcium. 
Under these conditions, the normal urinary 
excretion of calcium is less than 100 mg. 
daily. If the calcium excretion is more than 
150 mg. daily the patient is in negative 
calcium balance and primary hyperpara­
thyroidism should be strongly suspected.24
(cl) Hyperphosphaturia.—Although hy- 
perphosphaturia occurs in primary hyper­
parathyroidism, clinicians have not utilized 
this evidence in diagnosis.
(e) Elevated serum alkaline phosphatase. 
—The serum alkaline phosphatase is only 
elevated in primary hyperparathyroidism 
when there is a skeletal involvement. Un­
fortunately, this finding is not specific be­
cause it is found in other diseases, includ­
ing osteoblastic metastatic carcinoma, 
osteogenic sarcoma, Paget’s disease and dis­
eases of the liver and biliary tract.
(f) Cortisone test.—The hypercalcemia 
of hyperparathyroidism is particularly re­
sistant to the lowering effect of cortisone. 
Cortisone will lower the serum calcium 
level in other states of hypercalcemia es­
pecially vitamin D intoxication and sar­
coidosis. However, in some states of 
hypercalcemia, such as metastatic malig­
nancy and multiple myeloma, the serum
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calcium level may remain unaltered. There­
fore, an unaltered serum calcium level fol­
lowing the cortisone test is compatible with 
but not diagnostic of hyperparathyroidism, 
while a serum calcium level falling to nor­
mal is strong evidence against the diag­
nosis of hyperparathyroidism.
The cortisone test consists of the admin­
istration of 200 mg. of cortisone per day 
orally in divided doses for 10 days accom­
panied by serial serum calcium level de­
terminations.21
Radiological Changes
Radiographs may be of value in the diag­
nosis of hyperparathyroidism. The gener­
alized alteration of bone structure consist­
ing of a disordered arrangement of the 
trabeculae, generalized decalcification and 
cystic changes is not specific. However, 
Pugh31 believed that skeletal changes in the 
phalanges of the hand, the lamina dura 
around the teeth and in the skull were 
always present when the generalized alter­
ation of bone structure was seen and he 
considered these changes pathognomonic 
of hyperparathyroidism.
(a ) Phalanges of the hand.—In addition 
to generalized decalcification, subperios­
teal bone resorption occurs and is most 
marked in the middle phalanges of the 
hands. Resorption of the tufts of the ter­
minal phalanges may also be seen.
(b )  Lamina dura around the teeth .— 
Resorption of the lamina dura, which is 
the bony cortex of the jaw around the root 
of each tooth, may be early evidence of 
hyperparathyroidism. The surrounding 
bone may show alteration in trabecular 
structure and occasionally cystic lesions.
(c) Skull.—The radiological changes in 
the skull are the least significant; there is 
granular decalcification and the separation 
of the inner and outer tables becomes in­
distinct. In cases of primary hyperparathy­
roidism only the hands, the teeth and the 
skull need to be examined radiologically.
Only two of our nine patients were 
found to have radiological evidence sug­
gestive of primary hyperparathyroidism.
One patient was a 37-year-old woman with 
a parathyroid adenoma who presented with 
a 17-year history of recurrent renal calculi 
and infections. Her serum alkaline phos­
phatase was 13 units. Radiographs revealed 
evidence of osteitis fibrosa cystica in sev­
eral ribs, the upper shaft of one humerus 
and in the pelvis. A biopsy of the ilium 
confirmed the radiological diagnosis. The 
second patient was the 64-year-old man 
with parathyroid carcinoma who has al­
ready been described. His serum alkaline 
phosphatase was elevated in the range of 
17.9 to 85.8 units (Table I ) .  Radiological 
examination revealed marked granular de­
calcification in the skull, complete absence 
of the lamina dura and subperiosteal bone 
resorption in the phalanges of the hands 
especially in the middle phalanges. Follow­
up films two years after resection of the 
parathyroid carcinoma showed an almost 
complete reversal of bone changes (Fig. 
2 ) .
Treatment
Attempts have been made to treat this 
disease medically but these have failed. 
No blocking agent has been discovered and 
therapy by external or internal radiation 
with a radioactive isotope has not proved 
feasible. Finally, clinical differentiation be­
tween hyperplasia, adenoma and carcinoma 
is impossible; consequently, the treatment 
of primary hyperparathyroidism remains 
surgical. Before considering parathyroid­
ectomy, the surgeon must exclude second­
ary parathyroid hyperplasia, a condition in 
which surgical intervention is contraindi­
cated.
Exploration
A detailed knowledge of the embryology, 
anatomy, physiology and pathology of the 
parathyroid glands is essential and the 
surgeon must dissect meticulously and sys­
tematically in a bloodless operative field to 
expose the glands. An operation consisting 
of exploration through a thyroidectomy in­
cision is sufficient to treat over 95%  of the 
cases. In the remaining cases, further 
mediastinal exploration is necessary.
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The cervical exploration through a thy­
roidectomy incision is facilitated by divi­
sion of the strap muscles. The upper pole 
of the thyroid gland is mobilized and re­
tracted inferomedially. The superior para­
thyroid gland is the more constant in posi­
tion and hence the more readily identified. 
The superior gland is usually located on 
the posterior aspect of the thyroid at the 
point where the recurrent laryngeal nerve 
passes deep to the lowest fibres of the in­
ferior constrictor muscle near their attach­
ment to the inferior horn of the thyroid 
cartilage. However, the superior glands may 
lie anywhere from the upper level of the 
larynx above to the lower pole of the thyroid 
gland below and from the esophagus medi­
ally to the carotid sheath laterally. After 
both superior glands are identified and ex­
amined the lower poles of the thyroid are 
mobilized and retracted medially. If the 
inferior glands are not found ventral to 
the crossing of the inferior thyroid arterv 
and the recurrent laryngeal nerve, explora­
tion is continued in the region of the phar­
ynx, larynx, carotid sheath, tracheoesoph­
ageal groove and retroesophageal area, 
thereby completing the exploration of the 
posterior portion of the superior mediastin­
um. If one gland is still not found or if 
the cause of the disease is not yet discov­
ered, the anterior portion of the superior 
mediastinum is explored. Any branch of 
the inferior thyroid artery which descends 
through the thoracic inlet is carefully 
traced as it may lead to a mechanically 
displaced intrathoracic parathyroid gland. 
This type of intrathoracic gland is never 
deeply displaced within the thorax and the 
majority are accessible from above.4 Any 
cervical prolongation of the thymus should 
be closely examined because the inferior 
gland might be found within its substance. 
As a final step in the cervical dissection, 
the lobes of the thyroid gland are carefully 
palpated for any nodule which might rep­
resent an imbedded or truly intrathyroid 
parathyroid gland. Such a nodule should 
be removed through a longitudinal splitting 
of the lobe or by lobectomy.
If further mediastinal exploration is re­
quired it is carried out through a vertical 
sternotomy which allows dissection be­
tween the pleurae from the root of the neck 
to the upper limits of the pericardium which 
represents the lowest possible descent of 
the parathyroid glands. If the hyperfunc­
tioning tissue is not obvious in the plane 
anterior to the thymus, thymectomy should 
be performed not only to remove possible 
intrathymic parathyroid tissue but also to 
expose the region of the great veins lying 
behind the thymus. Black and Zimmer5 
reported that of the 200 patients who had 
undergone the first operation at the Mayo 
Clinic only one required mediastinotomv.
Recognition of the Lesion and
Treatment
After exposing all of the glands the sur­
geon can then decide upon the lesion and 
the treatment. If all four glands are en­
larged a diagnosis of hyperplasia can be 
made with reasonable certainty because 
only rarely are all of the glands involved 
in adenomatous growth. However, in either 
circumstance, subtotal resection of one 
gland and total resection of the other 
glands is performed, removing sufficient 
tissue to control the hyperparathyroidism 
while preserving enough to prevent post­
operative tetany. The amount of vascular­
ized parathyroid tissue preserved should 
be at least that of a normal gland which 
weighs 35 mg. and which measures 3 x 2 x 
1 mm. If one normal gland is found, the 
possibility of parathyroid hyperplasia is 
immediately excluded because hyperplasia 
is a diffuse process involving all of the 
glands. Therefore, the pathological lesion 
is neoplasia and the surgeon must decide 
whether the enlargement is due to adeno­
ma or carcinoma. Generally, the adenoma 
is smooth, soft, brown and well-encapsul­
ated, while the carcinoma is white and 
hard, is surrounded by an inflammatory re­
action and may have metastasized to the 
regional lymph nodes. The remaining para­
thyroid glands must be exposed to rule 
out the presence of other adenomata. If 
the tumour is carcinoma, the mass must 
be carefully dissected to prevent rupture 
of the adherent capsule and subsequent 
implantation of tumour cells. A wide re­
section is performed. If there is pathologi-
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cal proof of lymph node metastasis, a 
radical neck dissection is performed.
Biopsy may be employed to identify 
tissues during exploration. The surgeon 
must realize, however, that biopsy of a 
parathyroid gland, particularly if it is 
atrophic, carries the risk of complete de­
struction of the gland.
The responsibility for curing this poten­
tially fatal disease rests with the surgeon 
who carries out the first exploration, b e ­
cause hemorrhage and scarring can so 
obscure the field of operation that identi­
fication of the parathyroid glands may be 
virtually impossible at subsequent opera­
tion. If mediastinotomy is required it 
should be part of the original exploration 
rather than a second operation performed 
at a later date.
Postoperative Complications
Apart from the complications of any 
operative procedure in the cervical or 
mediastinal region, the surgeon should 
watch for the complication of hypopara- 
thyroid tetany, either transient or perm­
anent. This form of tetany follows removal 
of hyperfunctioning parathyroid tissue 
which has been the chief source of 
parathormone and is due to the inability 
of the remaining repressed and atrophic 
glands to regain normal function quickly 
enough to prevent hypoparathyroidism. 
The severity of the tetany is generally 
proportional to the degree of skeletal in­
volvement, which in turn is reflected by 
the level of the serum alkaline phos­
phatase.23 In cases with severe bone dis­
ease, rapid postoperative absorption of 
calcium occurs in the bones, precipitating 
an early fall in the serum calcium level 
and subsequent tetany. Transient tetany 
occurs in approximately 50% of cases, 
usually appearing between the second and 
fourth postoperative days, and may produce 
symptoms for up to three months at which 
time the remaining glands have usually 
recovered. In patients with skeletal in­
volvement, tetany after operation should 
be anticipated and avoided by the oral 
and parenteral administration of calcium 
lactate or gluconate. In the 5% of cases 
in which tetany becomes permanent, the
most effective medication is dihydro- 
tachy sterol ( AT -10).
When all hyperfunctioning parathyroid 
tissue has been removed from patients with 
normal renal function, oliguria results in 
the immediate postoperative period owing 
to the sudden decrease in the circulating 
parathormone, which has a diuretic effect; 
this oliguria provides the first clinical 
evidence of cure. Urinary tract calcifica­
tion tends to occur during this period of 
oliguria and must be averted by sufficient 
fluid intake to maintain normal urine out­
put.
In patients with marked skeletal dis­
ease, splinting of the extremities is sug­
gested as a precautionary measure against 
postoperative fractures and exaggeration 
of deformities until recalcification occurs.
Prognosis
The prognosis after adequate surgery 
for hyperparathyroidism depends primarily 
upon the presence and degree of pre­
existing renal disease. Although some im­
provement in renal function may occur 
and urinary tract calcification may disap­
pear, renal damage is usually permanent 
and may even be progressive and fatal. 
The presence of skeletal involvement is less 
important because most of the bone 
changes, exclusive of cysts and deformities, 
are reversible to varying degrees. Para­
thyroid carcinoma can be cured but 
patients with local metastases die ultimate­
ly of uncontrollable hyperparathyroidism 
regardless of treatment.
Sum m ary
Nine patients with primary hyperpara­
thyroidism treated at St. Michael’s Hos­
pital, Toronto, since 1944 have been re­
viewed. The series consists of seven cases 
of parathyroid adenoma and one each of 
carcinoma and hyperplasia. Our results 
have been compared with the findings of 
other series and anatomical and patholo­
gical features have been described.
The authors wish to express their deep ap­
preciation to Mr. Arthur Smialowski for the pre­
paration of prints from 35 mm. original colour 
transparencies and, in co-operation with Dr. T. 
Van Patter, for the photomicrographs. They would
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also like to thank Dr. H. P. Higgins for medical 
investigations carried out in these patients, and 
other members of the staff of St. Michael's Hos­
pital for the opportunity of including their cases 
in this review.
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R e s u m e
Le present article est une etude sur l’hyper- 
parathyroi'disme primaire. L ’historique de la ques- 
tion^  est rapidement rappele, ainsi que l’anatomie 
et l’embryologie des parathyroides. Du point de 
vue clinique le syndrome pen t dans certains cas 
rares revetir une forme aigue, ressemblant a ce 
qui se produit chez l’animal injecte avec une 
grosse dose d’hormone. Mais le plus souvent cette 
maladie est chronique; les symptomes peuvent
October 1962 PRIMARY HYPERPARATHYROIDISM 437
etre groupes sous trois chefs principaux: symp- 
tomes en relation avec l’hypercalcemie (lethargie, 
fatigabilite, anorexie, nausees, vomissements, 
douleurs abdominales); symptomes en relation 
avec l’hypercalciurie, cette derniere etant generale- 
ment accompagnee de polyurie et de polydypsie, 
et de calcifications sur le tractus urinaire; et 
enfin symptomes portant sur le systeme squelet- 
tique: du fait de la mobilisation calcique, les 
os se decalcifient et l’on observe une osteoporose 
diffuse ou une osteite fibreuse kystique. Les 
epreuves de laboratoire sont evidemment du plus 
grand interet pour le diagnostic: dosages du 
calcium et des phosphates sanguins et urinaires, 
de la phosphatase alcaline serique; l’administra­
tion de cortisone est suivie ici d une absence de 
modification du calcium sanguin. Du point de 
vue anatomo-pathologique, le syndrome peut 
etre du a trois lesions diverses: un adenome 
parathyroldien (90% ) frappant le plus souvent 
les femmes ( dans une proportion de trois a 
un); un carcinome parathyroldien, lesion rare, lie 
representant que 2% des cas; on une hyperplasie 
parathyroidienne, egalement tres rare. Le traite- 
ment est l’exploration chirurgicale et l’ablation. 
Les auteurs resument leur experience personnelle 
portant sur neuf cas traites a l’Hopital St. Michel 
de Toronto. Dans cette serie on trouve sept cas 
d’adenome parathyroldien, un d’hyperplasie, et 
un de cancer parathyroidien.
A VARIETY OF ROADS
“ . . . Some able students have no aptitude 
for research, and . . .  it is a waste of their time 
to do this work. . . . They would be filtered off 
from the main stream into teaching and 
clinical studies. For him (John Gibbon) the 
road to the top had been through research. 
That was the gateway through which he, 
and you, entered into this important Society.
“But the idea that research in a laboratory 
is the fire that tempers surgeons and that he 
who lacks this discipline will be banished to 
obscurity seems to me to be too rigid. If we all 
lived a great deal longer it would still be 
impossible to extend the compass of our learn­
ing to include all knowledge. Nobody can 
study every facet that throws light upon our 
work, and while one is forging ahead profitably 
in a laboratory, another, who is not gifted in 
this type of work, is wasting his time.
“In my travels I have been fascinated to 
study the behaviour as well as the technical 
skill of surgeons working in different countries. 
I have noted that the men who are most 
esteemed by their colleagues are international 
in outlook and in education; they are inter­
changeable, clinic for clinic, country for coun­
try. They are men of the world and they have 
wisdom. I believe that most of them were bom 
with the gifts that have raised them above 
their contemporaries, because it is doubtful if 
a scientific education alone could have carried 
this reward. Apart from these great men there 
is the host of lesser lights who lack this vital 
touch. They are often splendid technical per­
formers but their education has been circum­
scribed,
“Surgery needs the individual and the com­
bined contributions of clinicians and tech­
nicians, scientists and leaders, scholars and 
men of the world; and who among us can 
measure up to these heights? And, since the 
learning of those who contribute usefully to 
the advancing front of science is so wide, we 
must expect a variety of roads to the top. 
Whatever curriculum we arrange, some men, 
ploughing their own furrows, will make their 
mark. They are our benefactors because they 
remind us that excellence cannot be cast in 
a mold.
“I have suggested that too many papers that 
are unworthy of publication are being written, 
and important information is often swamped; 
that young men driven to publish or perish 
find their inspiration in laboratories and write 
many of these immature works; that some 
surgeons are out of place in a laboratory and 
would benefit from the study of other subjects. 
It is conceivable that the humanities may be 
as valuable, as a training ground, as animal 
physiology.
“My life as a surgeon, as well as my experi­
ence as an editor, has convinced me that we 
should know much more about the humanities 
—  and in particular the arts —  than we do. 
There would, of course, be no early dividends 
for any young graduate who forsook the 
laboratory and used the time to study liter­
ature. He would probably be regarded as an 
eccentric heretic who had taken leave of his 
senses; but who can tell— he might acquire a 
taste for the scholarship and on that account 
he might even be able to help his scientific 
colleagues in later life.” —  N. R. Barrett: ] .  
Thor. Cardiov. Sttrg., 44: 167 , 19 6 2 .
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CAS E  R E P O R T S
PYLORIC OBSTRUCTION DUE TO A METASTATIC DEPOSIT 
FROM CARCINOMA OF THE BRONCHUS
P. M. HIGGINS, M .A.(O xon), B.M., B.Ch., F .R .C .S .(En g.),*  London, England
Pyloric obstruction due to metastatic 
spread from a bronchogenic carcinoma is 
rare, and it is even more rare to obtain 
surgical relief.
The only report which could be found 
in the literature of gastric metastasis from 
a primary in the bronchus is by Candiani,3 
who reports an autopsy case. T h e follow­
ing case, therefore, appears to b e  unique, 
and its occurrence prompted a review of 
all m etastatic lesions in the stomach in the 
autopsy records of the Bernhard Baron In ­
stitute of T he London H ospital in the 
period from 1907 to 1960.
Case Report
A.N., a 57-year-old man, was seen in the 
thoracic surgical outpatients’ department at 
The London Hospital in July 1960. He gave 
a six to seven-month history of general malaise, 
anorexia, increasing dyspnea and the loss of 
10 kg. in weight. For two months he had 
suffered frequent coughing, productive of 
black sputum, but no blood. A chest radio­
graph showed an opacity at the right apex and 
squamous carcinoma cells were found in the 
sputum on two occasions. Bronchoscopy 
showed narrowing of the right main bronchus 
and of the right upper lobe orifice, while the 
mucous membrane had the macroscopical ap­
pearance of carcinoma. Biopsy showed undiffer­
entiated carcinoma infiltrating the mucosa (Fig. 
1). On August 28, 1960, a right pneumon­
ectomy was performed with dissection of dense 
neoplastic glands at the hilum extending into 
the pulmonary vein and into the azygos vein; 
clearance of affected glands in the pretracheal 
fossa was also carried out.
Pathology .— Carcinoma was present in the 
upper lobe bronchus of the resected right lung 
and two nodules of secondary carcinoma were 
found in the periphery of the upper lobe. 
Secondary carcinoma involved five of six intra-
" Surgical Registrar, The London Hospital, Lon­
don, E .l ,  England.
pulmonary and one of 10 hilar nodes, and 
also one subcarinal node. The diagnosis was 
that of undifferentiated carcinoma in hilum 
with secondary deposits beneath pleura and in 
emphysematous areas in apical segment.
After a rather stormy postoperative course, 
owing to purulent bronchitis, the patient re­
covered and was discharged to his home. In­
creasing dyspnea necessitated a further ad­
mission on December 27, 1960, when a chest 
radiograph showed marked mediastinal shift 
to the right. This was treated by induction 
of a right pneumothorax and a blood trans­
fusion was also administered.
Shortly afterwards the patient began to 
suffer increasing anorexia and, eventually, re­
peated vomiting made readmission necessary 
on February 18, 1961. On examination, he 
looked ill and cachectic, and was very dys- 
pneic. His abdomen was poorly relaxed, but 
there was no local tenderness or distension. 
Bowel sounds were normal and a flat plate of 
the abdomen showed no signs of intestinal ob­
struction. His symptoms subsided after gastric 
suction and intravenous fluid therapy, but 
returned when the nasoesophageal tube was 
withdrawn. Some of the vomitus was noted to 
contain “coffee-grounds”, and on March 1, 
1961, a laparotomy was performed. This dis­
closed a spherical mass, 5 cm. in diameter, 
in the substance of the pylorus. The mass was 
mobile and as no other metastases were de­
tected, a Billroth I partial gastrectomy was 
performed. The specimen was described as 
follows: “Mucosa shows complete loss of rug­
osity. Underneath it in the pyloric mucosa is 
a large uniform mass completely surrounding 
the pylorus, without penetration of the mu­
cosa. It is up to 2.5 cm. thick and of dense 
consistency. On the serosal surface it projects 
in numerous small nodules.”
Pathology .—  (Fig. 2) The pathological diag­
nosis was that of secondary carcinoma in the 
pyloric antrum, closely resembling the bron­
chial primary histologically; tertiary deposit 
was present in an adjacent lymph node.
Postoperatively the patient’s condition was 
poor, but he responded to intravenous hydro-
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Fig. 1 Fig. 2
Fig. 1.—Bronchial biopsy showing carcinoma cells at lower right-hand corner. Fig. 2.—Pylorus 
showing carcinoma cells on left.
cortisone and tetracycline therapy and was 
discharged home 18 days after the operation. 
When seen three months after the operation 
he was fit and well, and felt better than at 
any time since before his first operation. He 
had put on 3 kg. in weight since discharge, 
but was still some 20 kg. below his weight of 
one year previously. He was attending the 
outpatients’ department for periodic air refills 
and his only complaints were of dyspnea and 
backache. A radiograph of his thoracic spine 
showed almost complete collapse of the body 
of the tenth thoracic vertebra, presumably due 
to secondaiy deposits, but the pain was ade­
quately controlled by aspirin-codeine tablets. 
However, shortly afterwards his condition 
deteriorated rapidly and he died on June 25, 
1961. Permission for an autopsy was not ob­
tained. There was no return of his gastro­
intestinal symptoms during his final illness.
Au to psy  Su rvey
O verall results of the survey are shown 
in T ab le  I. R eference to this table shows 
an incidence of approximately 1 case in 
500, w hich compares with that given by  
Davis and Zollinger5 of 1 in 343. T able II
compares the site of the prim ary lesion 
found in the present series w ith those given 
by Davis and Zollinger and by  W illis.9 It  
will be noted that the total figures are not 
strictly com parable since the present series 
did not include connective tissue neo­
plasms, while the figures given by  W illis 
refer mainly to a period when carcinom a 
of the lung was less common.
T A B L E  I .— F ig u r e s  from  t h e  B er n h a r d  B aron  
I n s t it u t e  of P ath o lo g y  
fo r  t h e  P erio d  1907 to  1960
Total autopsies * ................................................  31,541
Total secondary deposits in stomachf......... 64
Total primary carcinoma of lung.................. 912
Secondary in stomach with primary in lung 21
“Stillbirths excluded, 
t  Direct spread excluded.
In  all of the cases in this series, m ultiple 
metastases w ere present, and symptoms 
directly referable to the gastric lesion w ere 
rare. In one instance with the prim ary in 
the thyroid, the gastric lesion had perfor­
ated with production of a fatal peritonitis, 
while in another, in which the prim ary was
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TABLE II .— C om parison  o f  S it e s  o f  P r im a ry  
in  P r e s e n t  S e r i e s  w ith  F ig u r e s  Obta in ed  from  
t h e  L it e r a t u r e
Site of
primary lesion
Present
series
Davis and 
Zollingerb Withs*
Bronchus.................. 21 10 2
Breast........................ 11 3 12
Melanoma................ 4* 3 17
'testis........................ 3 I 4
Thyroid.................... 2 1 3
Ovary........................ 5 3 —
Cervix and uterus. 4 5 —
tPancreas................. 2 7 —
fLiver and biliary 
tree...................... 2 7
ffRemainder of 
intestinal tract. 8 2
Sarcomas.................. — 16 —
Miscellaneous......... 2 9 15
Total................... 64 67 53
*Includes one ocular melanoma, 
tDirect spread excluded.
I Including esophagus.
a testicular seminoma, ulceration of the 
gastric metastasis had caused a fatal hema- 
temesis. Ewing7 mentions a similar case.
Reference to Table III shows agreement 
with the finding of Willis,9 who states that 
most metastatic growths in the stomach are 
situated initially in the submucosa. This
TA BLE I I I .— D e g r e e  o f  G a stric  I n v o lv em en t : 
P a t ie n t s  w it h  B ronchogenic P r im a r ie s  only
Number of patients................................................. 21
All layers....................................................................  0
Mucosa and submucosa only................................ 13
Serosa only................................................................  2
Laceration present...................................................  7
Multiple deposits in stomach................................ 9
table refers only to those cases where the 
primary was in the lung, and in these the 
metastatic lesion was usually small, the 
majority being less than 2 cm. in diameter 
and the largest 6.5 cm. Again in this group, 
symptoms directly referable to the meta­
stasis were unusual. Three patients had 
complained of melena and one of these had 
experienced abdominal pain. In these cases 
ulceration was present.
D iscussion
Of the many sites to which the blood can 
carry metastases from bronchial carcinoma, 
the gastrointestinal tract is uncommonly 
affected. Willis10 found the liver (47% ),
adrenals (40 %),  central nervous system 
(2 1 % )  and bone (about 25%) to be the 
commonest sites. Engelman and McNa­
mara0 in a review of 234 autopsies for 
carcinoma of the lung found only five with 
metastases in the intestines, with the duo­
denum as the most common site. Clinical 
presentations have been reported by Bar­
nard and Elliott,1 by Conte et al.,4 and by 
Morgan, Sigel and Wolcott.8 In each case 
the metastasis was in the small intestine, 
and the modes of presentation were respec­
tively, intestinal obstruction, repeated hem­
orrhage and perforation. The last is of 
unusual interest in that perforation followed 
shortly after cessation of a course of a 
chemotherapeutic drug.
On reviewing cases with metastatic de­
posits in the stomach from sites other than 
bronchus, it is found that reports of sur­
vival after discovery of a metastasis are 
very rare. The case reported by Davis and 
Zollinger5 of a secondary deposit from 
a malignant melanoma proved to be in­
operable. Benko2 reports a case where a 
secondary deposit from a primary lympho- 
epithelioma of the nasal mucous mem­
brane was treated by partial gastrectomy, 
but the patient died a few weeks later 
from multiple metastases. In cases of this 
nature, the figures given in this report 
would indicate that long-term survival is 
most unlikely owing to the invariable pres­
ence of widespread metastases. In the case 
described here, however, the patient gained 
a further three months of comfortable life, 
and this must be considered worthwhile.
Summary
A case of survival for three months after 
removal of a metastatic deposit in the 
pylorus from a bronchial primary is de­
scribed. Details are given of 64 autopsy 
cases of metastatic deposits in the stomach 
from primary carcinomas at all sites. Those 
originating from bronchogenic primaries 
are considered in more detail. The litera­
ture on the spread of bronchial carcinoma 
to the gastrointestinal tract and on gastric 
metastases in general is briefly reviewed.
The author would like to thank Mr. Vernon C. 
Thompson and Mr. A. M. A. Moore under whose 
care the patient was admitted, and Dr. J. W. 
Landells for his assistance.
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R e su m e
Histoire d’un cas. Un homme age de 57 ans 
est vu pour la premiere fois a la clinique de 
chirurgie thoracique de l’Hopital de Londres en 
juillet 1960. II se plaint de malaises generaux, 
d’anorexie, de dyspnee et d une perte de poids de 
10 kg. dans une periode de six mois. La radio- 
graphie pulmonaire montra une zone opaque au 
sommet droit et on trouva dans l’examen des 
crachats des cellules carcinomateuses. A la bron- 
coscopie la muqueuse de la bronche lobaire su- 
perieure droite presentait l’apparence macrosco- 
pique caracteristique de la neoplasie. En aout 
1960, on effectua une pneumonectomie droite 
avec dissection etendue de ganglions cancereux 
au hile. Les suites operatoires furent compliquees 
mais apres quelque temps le malade put etre 
renvoye a son domicile. Environ six mois plus 
tard, il fut rehospitalise, souffrant d’anorexie et 
de vomissements; ce syndrome conduisit a une 
laparotomie exploratrice qui permit de decouvrir 
une masse pylorique de 5 cm. de diametre. On 
fit un resection gastrique partielle selon Billroth 
type 1. L’anatomie pathologique diagnostiqua un 
carcinome secondaire, metastase de carcinome 
pulmonaire. Les suites operatoires furent difficiles 
et le patient mourut en juin 1961. La survie ne 
fut done que trois mois. L ’interet de ce cas 
est que l’obstruction pylorique due a une me­
tastase pulmonaire est une eventualite tres rare; 
on n’en trouve qu’un seul rapport dans la litte- 
rature. Ici l’affection a ete diagnostiquee et traitee 
chirurgicalement.
B U T  TAKE A GOOD BO OK
“The arts educate people by example. They 
not only enlarge a man’s range of expression 
and experience, but they teach him to analyze 
complex and unusual situations.
‘Everybody knows the feeling of freedom, 
of relief, and of increased competence and 
sanity that follows any reading in which more 
than usual order and coherence has been given 
to our responses. W e seem to feel that our 
command of life, our insight into it and our 
discrimination of its possibilities, is enhanced, 
even for situations having little or nothing to 
do with the subject of the reading.’ ( R ichards)
“The foremost intellects in every age have 
made it clear that the education that the arts 
offer is not easily obtainable in other studies. 
Critics, from Aristotle onwards, have stated
that wisdom, clarity of thought and purpose, 
and scholarship that are the fruit of learning 
are indispensable to the best practice o f  ev ery  
pro fess ion ; they are not relevant to the arts 
alone. The material upon which a beginner 
may work is everywhere accessible in abund­
ance; no special tutors or personal teaching 
is necessary. Indeed the surgeon who comes 
home, tired and confused by the problems that 
beset him, has but to take a good book from 
his shelf, and read. The tale that unfolds 
reveals the folly, the weakness, the strength, 
and the goodness of the actors. It  teaches by 
imperceptible example and ordered criticism .” 
— N. R. Barrett: /. Thor. C ard iov . Surg., 4 4 : 
167, 1962.
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SECONDARY MALIGNANT MELANOMA OF ESOPHAGUS 
AND ITS TREATMENT
I. B. ROSEN, M.D., F.R.C.S.[C],“ Toronto
M a lig n a n t  melanoma has long been noted 
for its bizarre modes of dissemination. 
Even a sm all primary malignant melanoma 
m ay spread  in an extensive and unusual 
manner.1 H erein is described a case of 
treated prim ary intraoral malignant melan­
oma in which metastasis to the esophagus 
was the only clinical evidence of second­
ary disease. The management of such a 
case proved to be an interesting problem.
C a se  R epo r t
In November 1957, a 55-year-old Chinese 
man was seen by a dentist, who noted a small 
pigmented lesion of the left premaxillary mu­
cosa. This was biopsied and reported as a 
melanocarcinoma of the gingiva. The patient 
was subsequently referred for radiation ther­
apy and received a tumour dose of 5500 r 
through two ports from a Cobalt-60 machine. 
The immediate response of the tumour was 
distinguished by ulceration.
In July 1958, it was observed that the pa­
tient showed dense pigmentation at the pri­
mary site. In August 1958, a dental surgeon 
excised the area of pigmentation and once 
more the pathological report was that of 
melanocarcinoma. No underlying bone was 
included in the specimen.
In May 1959, the patient again had a re­
currence of the tumour and subsequently was 
admitted to the Toronto General Hospital. 
Here, a wide excision of the tumour, including 
the underlying alveolar ridge and hard palate, 
was carried out. The operative defect was 
closed by mobilizing and suturing palatal 
mucoperiosteum and buccal mucosa over it. 
The patient’s convalescence was unremark­
able.
In November 1960, the patient began to 
experience progressive dysphagia to solid foods 
and felt that he was losing weight. In January 
1961, he was admitted to the New Mount 
Sinai Hospital, Toronto.
Examination revealed a thin, chronically ill 
Chinese. The oral cavity was free from recur­
rent melanoma and no clinical evidence of 
metastatic disease was found. A radiograph of 
the esophagus showed an obstructive lesion at
“Department of Surgery, New Mount Sinai Hos­
pital, Toronto.
the junction of the middle and lower third of 
that organ (Fig. 1). Esophagoscopy demon­
strated a “bluish-black” tumour, 22 cm. from 
the incisors. This was biopsied and the histo­
logical sections revealed the presence of a 
malignant tumour in which the cells showed 
atypism, pleomorphism and gigantism. There 
were large amounts of black and brown pig­
ment in the cells and the tumour appeared to 
be ulcerating through esophageal mucosa. No
Fig. 1.—Radiography of the esophagus showing 
narrowing of esophageal lumen at junction of 
middle and lower thirds (January 1961).
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Fig. 2.—Low-power histological appearance of 
malignant melanoma invading and, in one area, 
completely replacing the stratified squamous epi­
thelium of esophagus. This material was obtained 
by endoscopic biopsy.
junctional change was observed in the basal 
layer of epithelium. This material was com­
pared with the original histological sections of 
this man’s primary cancer and was found to 
be identical. It was concluded that this pa­
tient had metastatic malignant melanoma of 
the esophagus (Figs. 2 and 3). A chest radio­
graph and electrocardiogram were normal. 
There were no urinary melanins.
On January 10, 1961, a laparotomy was 
carried out. The esophageal tumour could not 
be felt abdominally, even on mobilization of 
the esophagus. Although the liver and peri­
toneal cavity were free of tumour, the nodes 
at the celiac axis were grossly and microscop­
ically involved by melanoma. In view of this, 
no further operative procedure was attempted 
and the patient was subsequently discharged 
on a puree diet.
In April 1961, he was readmitted to the New 
Mount Sinai Hospital with a marked increase 
in dysphagia to the point where he was un­
able to swallow fluids and was choking on his 
own saliva. The condition of the patient ap­
peared to have deteriorated generally since his
Fig. 3.—High-power histological appearance of 
the same tumour. Atypism, hyperchromasia and 
multinucleated giant cells are all apparent. Intra­
cellular and extracellular melanin pigment is clear­
ly seen. Note that esophageal epithelium is being 
invaded without any evidence of junctional 
change; the latter is a criterion of primary malig­
nant melanoma.
previous examination but again no overt clin­
ical evidence of other metastatic malignancy 
could be found. Again, his chest radiograph 
and electrocardiogram were unremarkable and 
no urine melanins could be demonstrated. 
Esophagoscopy revealed extensive submucosal 
extension of disease up to the subcricoid area, 
although the esophageal lumen appeared pa­
tent down to the previous level of obstruction. 
There was no evidence of impacted food or 
of a foreign body. Although it was apparent 
that the patient had a short life expectancy, 
he and his family were most anxious that he 
obtain some form of relief (Fig. 4 ) .
On May 5, 1961, a laparotomy was once 
more carried out. Again the liver and peri­
toneum were free of malignancy. A high gas- 
trotomy incision was made and a small olive- 
tipped esophageal bougie was passed through 
the gastrotomy, up the esophagus and into the 
pharynx. The lower end of a Mousseau-Barbin 
tube (Fig. 5) was tied to the bougie and the 
tube brought down until its upper funnel-
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Fig. 4 .—Barium meal examination demonstrat­
ing easy flow, postoperatively, of barium through 
the Mousseau-Barbin tube (April 1961).
shaped end was secured by the obstructing 
cuff of malignancy.
Because the tumour was believed to extend 
down to the esophagogastric junction, the 
Mousseau-Barbin tube was permitted to ex­
tend into the stomach. He was discharged on 
the twentieth postoperative day after recov­
ering from a wound infection and aspiration 
pneumonia. At this time he was able to swal­
low saliva and a puree diet, and felt very 
much relieved. He was seen periodically there­
after, and although it was obvious that his 
condition was deteriorating rapidly, he was
comfortable and happy, and able to swallow 
without distress. Other than weakness, he had 
no complaints.
On July 7, 1961, the patient was seen in 
an apparently terminal state and died in pul­
monary edema shortly after. Permission tor 
autopsy was not granted.
Discussion
Melanoblasts are normally present in the 
basal layer of the oral mucosal epithelium 
and melanin pigmentation in this area can
Fig. 5.—Mousseau-Barbin tube (by courtesy of 
The J. F . Hartz Company Ltd., Toronto).
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occur in a variety of clinical conditions, as 
well as physiologically among Negroes 
and many of the Caucasian groups.2 It is 
generally agreed that the malignant melan­
oma cell is derived from the melanoblast. 
However, malignant melanoma of the oral 
cavity is rarely encountered, so that up to 
1958, Chaudhry et al.3 could only collect 105 
such cases from the world literature. Sixty- 
one patients of this group had been fol­
lowed for varying periods of time, yielding 
only three five-year survivors, and regional 
node metastases developed in 50% of 93 
cases in this series. Understandably, the 
authors concluded that intraoral malignant 
melanoma behaves in a far more lethal way 
than does its cutaneous counterpart. In the 
light of this study, it is interesting to note 
that our patient survived for four years, 
free of primary or regional cancer, despite 
two primary recurrences which followed 
radiation and local excision respectively.
The usual site for the development of 
this lesion is, as in the present case, the 
upper jaw. Lack of induration and pro­
longed duration of the lesion itself may lull 
the unsuspecting practitioner into ignoring 
the true nature of this disease. Chaudhry 
et al.3 stress the frequency of pre-existent 
oral melanin pigmentation with this tu­
mour and advocate a policy of vigorous 
prophylactic excision in the presence of 
new or enlarging areas of oral melanosis.
The esophagus has been relatively im­
mune from malignant melanoma in both 
its primary and secondary forms, so that 
when such cases occur they are indeed 
pathological curiosities. In the last decade 
there have been an increasing number of 
reports of primary malignant melanoma of 
the esophagus which satisfy the criteria of 
Spitz and Allen. Twenty-three patients 
have recently been described, of whom 12 
have been operated upon. There has been 
one five-year survivor in this latter group 
(a patient of Pomerantz and Garlock).4 
Two previous cases of secondary malignant 
melanoma of the esophagus have been re­
ported, one in the German and one in the 
Italian literature. This then is presumably 
the third such case in the world literature.4
The esophagus, in fact, is infrequently 
involved by secondary cancer. By and
large, primary cancer of the respiratory 
tract predominates as the source, but tu­
mours of the breast, diyroid, stomach, pan­
creas, kidney, testis, prostate and bone 
have also been implicated.5, 6 The symp­
tomatology is identical to primary cancer, 
and secondary cancer is a minor item in 
the differential diagnoses in esophageal ob­
struction.
Although recent years have witnessed an 
aggressive approach to the problem of sec­
ondary cancer (e.g., breast cancer), by and 
large, one relies on the simplest non­
operative measures to effect palliation. Un­
relieved malignant esophageal obstruction 
is particularly distressing. Smithers states, 
“Even in the presence of blood-borne 
metastases, quick relief from dysphagia is 
usually of great benefit” , while Tanner 
says “any method which restores normal 
deglutition, even for a short time, 
may restore to the patient a spell of 
normal life” .6 With this philosophy in 
mind, this patient was offered some 
measure of relief. Intubation, which is the 
time-honoured form of esophageal pallia­
tion, was chosen, using the Mousseau- 
Barbin tube which is a recent improved 
modification of the classical Souttar tube. 
Other methods were considered too ineffi­
cient or hazardous.1,6' 7 Such a tube may 
be of assistance to the surgeon who is 
faced, at the time of operation, with an 
irresectable radio-resistant or recurrent ma­
lignancy of the esophagus.6, 8’ 9
Su m m a r y
A case of malignant melanoma of the 
esophagus secondary to primary intraoral 
malignant melanoma is described in which 
intubation was employed to obviate eso­
phageal obstruction.
The author wishes to thank Drs. F. G. Pearson 
and H. Pritzker for their help with this case re­
port.
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Resume
Histoire d’un cas. En novembre 1957, un pa­
tient Chinois age de 55 ans est soigne par un 
dentiste qui decouvre une tache pigmentaire de
la muqueuse buccale. Une biopsie fait etablir le 
diagnostic de melanocarcinome que Ton traite 
par des irradiations au Cobalt 60. En aout 1958 
on procede a une excision de cette tache. En mai 
1959, apparait une recidive locale et le malade 
est adresse a l’Hopital General de Toronto. On 
pratique alors une large excision comprenant 
une partie du palais dur. Les suites furent sans 
histoire. En novembre 1960, des troubles dyspha- 
giques s’installent. Rehospitalise, le malade subit 
une radiographie de l’oesophage qui montre une 
lesion obstructive situee au niveau de la jonction 
du tiers moyen et du tiers inferieur cesophagien. 
L’oesophagoscopie confirme l’existence de cette 
stenose: la biopsie laisse peu de doute quant a 
une metastase de melanome. Une premiere laparo- 
tomie fit conclure a l’inoperabilite de ce cas. 
Cependant, a titre palliatif, une seconde laparo- 
tomie fut effectuee en mai 1961 et l’on pratiqua 
une dilatation de la stricture en passant un cathe­
ter par une incision dans l’cesophage. Ceci per­
mit d’avaler des liquides et des aliments en puree. 
Le malade mourut en juillet 1961. En resume il 
s’agit done d’un melanome primitif de la cavite 
buccale ayant metastatise au niveau oesophagien. 
Le cas etant incurable, on s’est contente de dilater 
la stenose pour donner au malade quelques mois 
de survie.
CONGENITAL ABSENCE OF THE GALLBLADDER
CARMAN H. W EDER, M.D., F.A.C.S., F.R.C.S.[C],“ Saskatoon, Sask.
T he surgery of the gallbladder may be ex­
tremely easy or of the greatest complexity, 
taxing the skill of the most experienced 
surgeon.
Nothing is more perplexing than to op­
erate upon a patient with typical signs 
and symptoms of cholecystic disease, for­
tified with the radiological report of a 
non-functioning gallbladder, and then to 
find that no gallbladder is present. 
Because even a very active surgeon is 
likely to meet this situation only once in 
a lifetime, he may not be prepared by pre­
vious experience to handle the problem 
with the finesse that he usually possesses. 
The occurrence of such a case led to a re­
view of the literature of congenital absence 
of the gallbladder. Abnormalities of the
“From the Department of Surgery, Saskatoon City 
Hospital and the University of Saskatchewan, Sas­
katoon, Sask.
biliary tree would appear to be very com­
mon; it is said that the “normal” anatomy 
of the biliary tree, as described in the 
anatomical text-books, does not exist and 
minor anomalies can be expected in at 
least 10% of normal subjects.
Congenital absence of gallbladder was 
described by Courvoisier1 in 1890, when 25 
cases of this condition were presented. In 
1947, Latimer, Mendez and Hage2 re­
viewed 71 cases and reported three per­
sonal cases. In a review of 18,500 autopsies, 
Tallmadge3 found the condition present in 
0.065% of the cases. The earlier writers 
ascribed the cause of this unusual 
occurrence to syphilitic or catarrhal in­
flammation of the biliary tree in utero or 
fetal peritonitis. This explanation appears 
unlikely and a better one would seem 
to be an error in normal embryological 
development.
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Embryology of the Biliary T ree
Beginning about the second week of 
fetal life, there is a ventral outgrowth from 
the gut endoderm which forms a divertic­
ulum and this splits into cranial and caudal 
anlagen ( Fig. 1). The former pouch forms 
the liver and biliary duct; the latter forms 
the gallbladder and cystic duct. These di- 
verticulae are originally tubular but later 
become solid throughout. By the seventh 
week the solid phase has passed and the 
gallbladder and biliary system has again 
become patent. If recanalization fails to 
take place in the caudal portion, a con­
genital absence of the gallbladder exists, 
with a string-like remnant representing the 
gallbladder and the cystic duct. If the 
caudal anlage fails to develop at all, a 
complete absence of the gallbladder and 
cystic duct is the result. The findings by 
Gross3 of such a remnant representing the 
cystic duct supports this thesis as the ex­
planation of congenital absence of the gall­
bladder in some cases. It is more often 
reported, however, that no cord remnant 
has been found and in these cases it is 
probable that there has been a complete 
failure of the caudal anlage to develop. 
The age at which a congenital absence of 
gallbladder is found in surgical patients 
varies from 19 to 70 years, the majority 
being in the fifth decade of life. In autopsy 
records, however, the age range is more 
variable, as many are without symptoms 
during life. Women have the condition 
twice as often as men.
Clinical Features
A review of the condition shows that the 
symptomatology associated with the ab­
sent gallbladder in patients undergoing op­
eration was that commonly associated with 
biliary disease, such as attacks of epigastric 
pain, colic, nausea, vomiting, fat intoler­
ance, bloating and chills. Usually the de­
gree of referred pain was minimal or ab­
sent, and radiation of the pain to the 
shoulder and back was rarely present. 
In a large series, Dixon and Lichtman4 
reported jaundice in about half of the 
patients and the clinical diagnosis was 
chronic cholecystitis, cholelithiasis, or chol- 
edocholithiasis in almost all. For obvious
CRANIAL ANLAGE 
(LIVER)
CAUDAL ANLAGE 
(GALL BLADDER)
Dorsal Pancreas
Ventral Pancreas
Duodenum
Fig. L —Development of the gallbladder (7 mm.
embryo).
reasons, non-visualization of the gallbladder 
was reported on the preoperative cholecy- 
stogram and the condition perplexed the 
operating surgeon who in good faith had 
made a diagnosis of biliary tract disease.
At operation, common duct stones were 
found in half of the patients, and this find­
ing was usually associated with dilatation 
of the common bile duct. However, stones 
have been reported in cases where there 
was no dilatation of the duct, and dilata­
tion has been present without intraluminal 
stones. Others have reported that the head 
of the pancreas has been thickened, and ail 
associated pancreatitis has been suspected. 
In 20% of the cases, a depression corres­
ponding to the region of the gallbladder 
fossa has been found and occasionally con­
genital absence of the gallbladder is asso­
ciated with abnormalities of the liver. Most 
of the recently reported cases have not had 
any major abnormalities of the hepatic 
ducts.
When the surgeon, exploring for the gall­
bladder, does not find it in the expected 
site, he may be dealing with a true congen­
ital absence or only an apparent absence 
of the gallbladder. This may be due to an 
atrophic or to a buried gallbladder result­
ing from many attacks of acute and chronic 
cholecystitis. The gallbladder may develop 
submerged beneath the liver surface and 
not be readily visualized, or the organ may
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Fig. 2.—Operative cholangiogram showing ab­
sence of gallbladder, hypoplastic common bile 
duct and patent sphincter of Oddi.
have been removed by an operation pre­
viously done through an unusually sited 
incision w hich could lead one to believe 
that the operation had been performed for 
something else. Occasionally, the gallblad­
der is found in an abnormal position on 
the left side of the liver, and this may not 
be recognized. It behooves the surgeon to 
make certain that all the causes of appar­
ent absence of the gallbladder are ruled 
out before the diagnosis of a congenital 
absence is made. T h e common bile duct 
should be explored and visualized by oper­
ative cholangiography to make certain that 
the gallbladder is truly absent; this pro­
cedure w ill also enable any common duct 
stones to b e  visualized and allow their 
removal. T h e  results from the use of an 
aspiration needle to detect the presence of 
an intrahepatic gallbladder may be mis­
leading because the organ may be missed 
com pletely or bile m ay be freely aspirated 
suggesting that the gallbladder lies within 
the liver, and only a fter the liver has been
severely mauled and lacerated in a hope­
less quest is the error apparent.
Patients with a congenital absence of 
the gallbladder and with stones in the 
common bile duct have adequate pathology 
to explain their symptoms. It  is much more 
difficult, however, to explain the symptoms 
of those presenting only a dilated common 
duct without stones or a normal common 
duct or hypoplastic duct, as seen in the 
present case. I t  has been suggested by some 
that the dilated common duct, which has 
been reported often, is due to compen­
satory dilatation related to the absence of 
the gallbladder. T h e following case sug­
gests that a smaller than normal common 
bile duct may b e present in congenital 
absence of the gallbladder. This is in line 
with evidence that suggests that there is no 
compensatory dilatation of the common 
duct when the gallbladder is surgically re­
moved.
Case Report
Mrs. A.R., a 29-year-old woman, was ad­
mitted to Saskatoon City Hospital with a his­
tory of several attacks of severe, colicky, right 
upper quadrant pain over the past two to three 
years. On one occasion she thought she was 
jaundiced. Examination showed a thin woman 
with no evidence of gallbladder tenderness. 
The liver and spleen were not palpable. 
Cholecystograms were performed on two occa­
sions and showed no visualization of the gall­
bladder. Operation was advised and on March 
3, 1958, the following procedure was carried 
out. The abdomen was opened through a right 
paramedian incision, retracting the muscle 
laterally. A general exploration of the stomach, 
hiatal orifice, pelvis, colon and small bowel 
was negative. On searching the right upper 
quadrant, no gallbladder and no gallbladder 
fossa could be seen. The duodenum was mo­
bilized and the common duct identified in the 
gastrohepatic omentum. It was about the size 
of a drinking straw, and was isolated and 
dissected up to the porta hepatis. No evidence 
of cystic duct or gallbladder could be ob­
tained. Because of the woman’s history of 
jaundice, the common duct was opened and 
probed upward and downwards. No stones 
were felt, but the smallest probe passed with 
difficulty into the duodenum. A small T-tube 
was inserted; an operative cholangiogram con­
firmed the absence of the gallbladder and did 
not show evidence of common duct stones or
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ampullary obstruction (Fig. 2). The T-tube 
and a Penrose drain were brought out through 
a separate stab incision. The abdominal 
wound was closed in layers.
Her immediate postoperative course was 
uneventful, and she was discharged on the 
twelfth day.
Subsequently, she developed the following 
symptoms. In January 1959, she had an attack 
of right upper quadrant pain which lasted for 
12 days but which was not accompanied by 
jaundice. In March 1960, the patient had an 
attack of pain lasting for two days.
C o m m e n t
This case of congenital absence of the 
gallbladder presented symptoms and radio- 
graphic findings indicative of cholecystic 
disease, but at operation no gallbladder 
could be seen and the validity of this ob­
servation was confirmed by operative chol­
angiography. No stones were present in 
the common duct and the symptoms can 
only be explained on the basis of the very 
small common duct with associated spastic­
ity of the sphincter of Oddi. The persist­
ence of symptoms after operation suggests 
that a sphincterotomy might be of value 
in such cases.
S u m m a r y
A case of congenital absence of the gall­
bladder is presented. The role of the opera­
tive cholangiogram in distinguishing a true 
from an apparent absence of the gallblad­
der is emphasized.
The presence of a hypoplastic common 
bile duct in association with gallbladder 
absence is recorded.
The possibility that sphincteric spasm 
may be the cause of symptoms in some 
cases is suggested.
The author wishes to thank Dr. E. Richards for 
permission to report this case.
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R e su m e
Histoire d’un cas. Une femme de 29 ans est 
admise a l’Hopital de Saskatoon pour des crises 
abdominales douloureuses interessant le quadrant 
superieur droit de l’abdomen. Ces crises ont 
Failure de coliques et sont recidivantes; dans un 
de ces episodes il y avait un leger degre de 
jaunisse. Des cholecystographies furent effectuees 
qui ne purent montrer la vesicule. L ’intervention 
fut decidee; on pratiqua une incision de laparotomie 
paramediane droite; l’examen des organes abdo- 
minaux ne montra rien d’anormal si ce n’est 
l’absence totale de vesicule. Le canal hepatique 
fut verifie et un drain en T laisse en place. Les 
suites operatories furent sans histoire. La chirur­
gie de la vesicule biliaire varie beaucoup quant a 
sa difficulte selon les cas; ici il n’y avait pas de 
vesicule et les troubles dont se plaignait la malade 
sont imputables au tres petit calibre des voies 
biliaires existantes. L ’auteur donne ici une revue 
rapide de la litterature et discute certaines con­
siderations embryologiques.
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E X P E R I M E N T A L  S U R G E R  Y
CLOSTRIDIAL INFECTION OF THE LIVER IN THE CANINE 
AFTER LIGATION OF THE HEPATIC ARTERY*
L. M. COBB, B.V.Sc., D .V .S c.j K. A. McKAY, D.V.M., M.A., M.S.A., J. ARCHIBALD, 
D.V.M., M.V.Sc., Dr.vet.med. and J. MARKOWITZ, M.B., Ph.D., M .S.(Exp. Surg.),
Guelph, Ont.
T he lethal effect of ligation of the 
hepatic artery in the dog has been studied 
for many years.1*3* 5* 7*8* n *13 15 There can 
be no doubt that if the operation is done 
thoroughly and all anastomotic and aber­
rant branches are ligated, as well as the 
main trunk of the hepatic artery, death 
from a fulminating clostridial hepatitis will 
occur in approximately 90% of cases. 
Work by Cobb, McKay and Archibald6 has 
shown, at least in Ontario, that the organ­
ism involved is Clostridium chauvoei, 
which lives quite harmlessly in large num­
bers and usually in pure culture in the 
livers of adult dogs. This organism is the 
cause of an acute and usually fatal myositis 
affecting both sheep21 and cattle;22 it has 
been identified as a pathogen in deer,2 
pigs,2*3 freshwater fish4 and whales.16
Cl. chauvoei is a very strict anaerobe 
and it was thought surprising that this 
organism should be able to multiply and 
cause death, even though the liver, de­
prived of its arterial blood supply, still 
possessed a large portal blood supply car­
rying partially oxygenated blood. A review 
of the behaviour of other species of Clos­
tridia revealed that they required tissues 
almost if not completely devoid of a blood 
supply before they could be stimulated to 
multiply. For instance, Russell20 had shown 
that washed spores of Cl. tetani could not 
be induced to produce disease unless a  
tissue-debilitating agent was included in 
the inoculum, and that growth had 
occurred in those areas of necrosed tissue 
that were most remote from a blood sup-
From the Division of Small Animal Medicine 
and Surgery and the Department of Pathology 
and Bacteriology, Ontario Veterinary College, 
Guelph, Ont. This work was aided by a grant 
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Madingley Road, Cambridge, England.
ply. Cl. novyi, the cause of necrotic hepa­
titis in sheep, is only a veterinary problem 
in those geographical areas where liver 
flukes are found. The flukes cause tissue 
necrosis in the liver; the Clostridia novyi 
multiply in these areas of reduced oxygen 
tension and produce disease and death of 
the sheep.
The present experiments were designed 
among other things to investigate the me­
chanisms that allowed a Clostridium, which 
was as strict an anaerobe as Cl. chauvoei, 
to cause massive infection in the liver of 
dogs when a relatively high oxygen tension 
still remained. The experiments were also 
designed to provide a solution to a separ­
ate but related problem, a description of 
which follows. Markowitz, Rappaport and 
Scott13 had shown that penicillin would 
prevent the clostridial hepatitis which fol­
lows ligation of the hepatic artery in the 
dog.24 These investigators gave penicillin 
for only seven days after operation and 
found that almost all of the dogs recovered 
from the operation. Dogs, once they have 
survived complete hepatic artery ligation 
and after penicillin has been discontinued, 
show the usual Clostridia in biopsies from 
the liver.
A satisfactory explanation had never 
been provided for the fact that the dogs 
continued to live on after seven days; that 
is, after the protective influence of the 
penicillin had been withdrawn. Jefferson 
et al.12 suggested that a collateral arterial 
blood supply might develop and take over 
from the hepatic arteiy, but Payer et al.17 
showed that between 30 and 40 days was 
required before this take-over would be­
come effective. Parenthetically, we found 
that infarction of the liver occurred regu­
larly after ligation of the artery and pro­
vided an anaerobic focus for clostridial 
proliferation. Attention was directed to an
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investigation of this hitherto overlooked 
occurrence with the intention of studying 
the infection before overwhelming gan­
grene had masked it.
It may be recalled that several workers 
reported that dogs became ill during the 
first week after ligation of the hepatic 
artery and after penicillin therapy had been 
discontinued, although they ultimately sur­
vived. It was thought that this illness might 
be due to a sub-lethal infection of Cl. 
chauvoei and it was supposed that penicil­
lin therapy was not capable of controlling 
the infection in every comer of the liver. 
Such a sub-lethal infection might very well 
stimulate the formation of antibodies which 
would protect the animals after the pencil- 
lin was withdrawn at the end of the initial 
seven-day period. Therefore, a careful 
search was made for evidence of the pre­
sence of protective antibodies in such dogs. 
As a variant of this study, an attempt was 
made to produce active immunity in 
healthy dogs by a vaccine prepared from 
cultures of Cl. chauvoei, which was admin­
istered before ligating the hepatic artery. 
It was hoped that in this way penicillin 
could be dispensed with, that the survi­
val rate would be raised to 100% and that 
the animals would undergo a smooth con­
valescence. The survival of the animals after 
such immunization would also give addi­
tional proof that Cl. chauvoei is the poten­
tial pathogen which is harboured in the 
liver of the normal healthy dog.25
I. T echnique and E ffects of  L igation
of the H epatic A rtery in  the  D og
Complete ligation of the hepatic artery 
in the dog is difficult. Some of the contra­
dictory results reported from this proce­
dure are undoubtedly due to the fact that 
an incomplete procedure was performed 
and this inadequacy was unsuspected by 
the investigators. A simple method was 
employed for bringing about complete liga­
tion of the hepatic artery, namely, the mass 
ligation with No. 3 silk of all structures in 
the gastroduodenal ligament close to the 
portal fissure, except the portal vein and 
common bile duct; the latter were retracted 
out of the way. This procedure also in­
volves the incidental tying of the nerves
and lymphatics in the structure; this is 
essential because these structures often 
hide small arteries.
We have noted that while the liver of 
adult dogs almost invariably harbours 
Clostridia, the liver of dogs less than six 
months of age appears to be sterile. This 
finding, coupled with the observation that 
the livers of pups were usually a bright 
pink colour as compared with the rather 
dark plum colour of the adult dog, made 
it advisable to study two groups of dogs, 
an adult group and one made up of pups 
less than six months old.
Complete ligation of the hepatic artery 
was carried out in six pups and 16 adult 
dogs. From four of the adult dogs, a con­
trol group was created by severing the liga­
tures immediately after they were tied. By 
the use of this control group, it could be 
determined whether the lethal effect of 
ligation of the hepatic artery was in fact 
due to the occlusion of the hepatic artery 
or to trauma to the other structures in the 
hepatoduodenal ligament.
All of the 12 adult dogs died between  
12 and 48 hours after complete ligation of 
the hepatic artery by the above technique. 
None of the four adult dogs in the control 
group died. The pups also survived the op­
eration.
At necropsy the 12 adult dogs were found 
to have typical lesions of acute clostridial 
hepatitis; in most of them the abdominal 
cavities contained a blood-stained fluid. 
The liver was invariably foul-smelling and 
gassy (Fig. 1) and many of the other ab­
dominal organs were congested. Gram­
positive bacilli, closely resembling Clostrid­
ium chauvoei, were always present in both 
the peritoneal fluid and the liver.
All of the pups were killed five weeks 
after the ligation; none of them had been 
seriously affected by the operation, al­
though in four the gallbladders were 
fibrotic and one pup had been severely 
jaundiced from the fourth postoperative 
day for a period of about two weeks.
It is of great interest that ligation of the 
hepatic artery in the young dog is not fatal. 
This finding may be linked in some way 
with the fact that young dogs have a rela­
tively large alimentary canal and that more
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Fig- 1.—The liver of an adult dog 18 hours after ligation of the hepatic artery. The gallbladder lobe is involved by extensive gas gangrene.
blood with a high residual oxygen satura­
tion reaches the liver after ligation.
Discussion
As has been stated, complete ligation of 
the hepatic artery is fatal if the procedure 
is properly performed. Other workers have 
reported previously that such ligation is not 
fatal in about 10% of dogs. With regard to 
this observation, we have one explanation 
for the observed difference: an occasional 
immature dog may have been included in 
those studies where 10% survived. Also 
pertinent to this matter is the following 
incidental observation: while we were ob­
taining more than 300 cultures of the can­ine liver for Clostridia, two instances of 
hepatic cirrhosis were encountered. Possiblv 
these were the result of infectious canine hepatitis or were nutritional in origin; in 
any case, both these livers were sterile. However, it is our opinion that in an occa­
sional healthy mature dog, complete liga­
tion of the hepatic artery is not followed 
by clostridial necrosis; a report of one such 
dog is given later in this paper.
For nearly a century, surgeons working 
on both human and veterinary subjects have 
treated the hepatic artery with great re­
spect. Since the introduction of antibiotics, 
the hepatorenal syndrome is seldom men­
tioned in the literature, and ligation of the 
hepatic artery in the human subject has 
even been done deliberately to decompress 
the liver in ascites and bleeding esophageal varices; such ligation is always performed 
under the protection of antibiotics. How­
ever, there is no physiological basis for this procedure.
The human liver is usually sterile, a species difference which has raised doubts 
as to whether the canine results are ap­
plicable clinically. However, the protective 
effect of antibiotics in liver surgery is ex-
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plained most simply on the basis that spor­
adic embolization with anaerobes occurs, 
causing clostridial necrosis of small in- 
farcted areas. From a statistical point ol 
view, blood cultures of the portal vein 
taken from normal subjects, both human 
and canine, need not be positive continu­
ously in order for this to be true. The evi­
dence that such embolization occurs is 
found in the clinical experience that liga­
tion of the human hepatic artery distal to 
the last extrahepatic branch is usually fatal 
in the absence of antibiotic therapy.
It is important to note that in the human 
subject the celiac axis, which is the source 
of the hepatic artery, is a much larger ves­
sel than the superior mesenteric artery; the 
reverse is true in the dog. The additional 
amount of oxygenated blood in the human 
hepatic artery may provide the explana­
tion for the sterility of the human liver. 
By introducing arterial blood into the por­
tal vein, Cobb, McKay and Archibald8 have 
succeeded in eradicating the normally resi­
dent Clostridia. We submit that in so doing 
they have reproduced the human condition, 
in so far as oxygen tension in the blood 
of the canine liver is concerned.
II. L igation of the Canine  H epatic
A rtery F ollowed by Infarction
D espite Penicillin T herapy
As has already been stated, Clostridia do 
not grow in healthy tissues in spite of a 
low oxygen tension, although, as in the 
canine liver, they survive (probably in a 
non-vegetative state because they cannot 
be killed by the administration of penicil­
lin). In explaining our observations, it b e ­
came necessary to postulate that following 
the ligation of the hepatic artery, minute 
infarcts occurred which gave the anaerobic 
bacilli an opportunity to multiply— a situa­
tion which is analagous to the similar in­
vasion of the traumatized tissues of a 
wounded soldier. To our surprise, the in­
farcts were readily demonstrable in these 
canine livers. Markowitz, Rappaport and 
Scott14 had noted the presence of small 
necrotic areas but the finding was sub­
merged by the spectacular life-saving effect 
of penicillin, and they paid little or no at­
tention to it. The finding of these infarcts
Fig. 2.—An anemic infarct in the liver of a dog 
18 hours after ligation of the hepatic artery.
brings our observations into line with the 
experience of others on human subjects and 
on the monkey.
Methods
Twelve adult dogs were used and they 
were divided into two groups. In the 
largest group (eight dogs), the hepatic 
artery was ligated and the animals were 
kept under constant observation. As soon 
as they began to show signs of a develop­
ing clostridial hepatitis, usually between 
16 and 24 hours after operation, the dogs 
were anesthetized and the livers were ex­
amined. The animals were dyspneic; they 
often stood leaning against the side of the 
cage and stared ahead with glazed eyes. 
When they were encouraged to walk they 
were ataxic.
Fig. 3.—Photomicrograph showing two anemic 
infarcts at the periphery of the lobe of a dog’s 
liver 16 hours after ligation of the hepatic artery 
(x 3.5).
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Fig. 4 .—Clostridium chauvoei in a smear made from an infarcted area of liver 18 
hours after ligation of the hepatic artery (Gram’s stain, x 1800).
In the second group (four dogs), the 
hepatic artery was ligated, and intra­
muscular procaine penicillin (300,000 I.U.) 
was administered at the time of opera­
tion. Twenty hours after operation, these 
animals were anesthetized and the liver 
was removed aseptically.
Results
The livers of seven of the eight dogs in 
the first group were infarcted (Figs. 2 and 
3 ); both hemorrhagic and anemic infarcts 
were present. The anemic infarcts were 
found only at the periphery of the lobes. 
In four of the eight dogs examined, Clos­
tridia were identified from a direct smear of 
an infarcted area (Fig. 4), and of the 40 
infarcts examined histologically, 11 re­
vealed the presence of clostridial prolifera­
tion (Fig. 5 ). None of the 40 specimens 
of normal liver ( non-infarcted tissue) 
showed Clostridia on histological examina­
tion, although from 40 areas of normal liver 
Clostridia were cultured on 30 other occa­
sions.
One dog was anesthetized and the liver 
was removed aseptically four days after
ligation of the hepatic artery because he 
had not shown any of the expected signs 
of illness. This response was unique and 
the animal was sacrificed to determine the 
reason for it. The liver of this animal was 
not infarcted, but the ligation was probab­
ly complete because the gallbladder was 
edematous and the adjacent tissues were 
bile-stained and coated with a fibrinous 
material.
Twenty-nine infarcts were present in the 
four dogs to whom penicillin had been ad­
ministered at the time of ligation of the 
hepatic artery. In these animals, there was 
no sign of clostridial proliferation.
It is not necessary to continue penicillin 
indefinitely. If clostridial hepatitis begins 
in a few scattered areas of infarction, peni­
cillin could probably control the infection 
within a day or so, in which case there 
would be no need for any further protec­
tion for the dog when the treatment was 
stopped after seven days. Quite possibly 
the same mechanism of cure obtains for the 
soldier with a wound that has been in­
vaded by Clostridia.
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Fig. 5.—Photomicrograph of an infarct in the liver of a dog. The dog was 
killed when it began to show signs of toxemia following ligation of the hepatic 
artery. The field contains numerous Clostridia chauvoei (H. & E. x 1200).
III. Antibody T ithe in D ogs W hich H ad 
Survived L igation of the Hepatic 
Artery after the Administration of 
Penicillin
Materials and Methods
Blood was collected from the dogs before 
operation and at one, two and four weeks 
after operation; 50 ml. was taken at each 
collection and refrigerated for two hours. 
The serum was then drawn off and stored 
at 5° C. until it was tested.
The serum was tested for its ability to 
protect guinea-pigs against a lethal dose of 
Cl. chauvoei culture. The guinea-pigs 
weighing between 250 and 350 g. were 
obtained from the laboratory animal breed­
ing colony. The strain of Cl. chauvoei 
(HIS) used for the preparation of a lethal 
dose 50 (L.D.50) for guinea-pigs was iso­
lated from the liver of a dog and had been 
confirmed by another laboratory.® Liver 
from a guinea-pig chloroformed when at 
the point of dying from an inoculum of Cl.
“ The Wellcome Research Laboratories, Langley 
Court, Beckenham, Kent, England.
chauvoei (strain H18) was placed in 60 
ml. of trypticase soy brothf and 5%  dex­
trose. This broth culture was incubated for 
48 hours and then poured into screw-top 
tubes and stored at 5° C. for two weeks. 
A sample tube of the broth culture was 
tested in aerobic and anaerobic media for 
purity of culture. Using Prescott and 
Breed’s method19 for the estimation of cells 
in milk, the number of bacilli in the broth 
was estimated to be about 35 million per 
ml.
After two weeks’ refrigeration, the L.D. 
50 of the broth culture for guinea-pigs was 
calculated, that is, the volume of culture 
that would kill 50% of guinea-pigs within 
48 hours. A value of 0.1 ml. was obtained. 
The index of the protective power of the 
serum against Cl. chauvoei was measured as 
a multiple of the L.D.50. A fixed volume 
of each sample of serum (5 ml.) was tested 
in pairs of guinea-pigs against increasing 
multiples of the L.D.50. The lowest mul­
tiple of the L.D.50 which would kill both
fBaltimore Biological Laboratories.
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Fig. 6.—Centrilobular necrosis of the liver of an adult dog two weeks after 
the ligation of the hepatic artery and penicillin therapy (x 68).
guinea-pigs in the presence of the serum 
under test was recorded; this number was 
taken as an index of the protective power 
of the serum.
Tv/o guinea-pigs were used for each 
challenge. First, two tubes each containing 
5 ml. of the serum to be tested, plus one 
L.D.50, were incubated for one and a half 
hours at 37° C. The two guinea-pigs were 
then injected with approximately 2.5 ml. of 
mixture into each hind leg. If both the 
guinea-pigs died, the test was terminated 
and the serum recorded as being ineffec­
tive against one L.D.50. If either or both 
of the guinea-pigs lived, the test was re­
peated with two more guinea-pigs using 
two L.D.50’s; if both guinea-pigs died the 
test was terminated. The serum this time 
was recorded as being ineffective against 
two L.D.50’s. If either or both guinea-pigs 
survived, the test was repeated against three 
L.D.50’s and the results interpreted in the 
same way.
In order to test the efficiency of the 
method of measuring the protective power 
of the serum, a sample from a dog (H74) 
that had been vaccinated three weeks pre­
viously with a formalized alum-precipitated
vaccine prepared from a broth culture of 
Cl. chauvoei was examined for antibody 
content.
Results
Ligation of the hepatic artery and pen­
icillin th erapy—The hepatic artery and its 
branches were ligated, and a series of seven 
daily injections of penicillin were admin­
istered to each of 10 dogs. Of these dogs, 
seven survived long enough to allow the 
final sample of blood to be collected (four 
weeks). All surviving dogs were killed 
after six weeks. Only two of the dogs that 
lived for six weeks had a completely un­
eventful recovery. Most of the dogs were 
unable to eat for about a week, and two 
of them had a transitory jaundice for two 
to three weeks. Of the three dogs that did 
not survive for four weeks, one was killed 
because it contracted tracheobronchitis; 
the other two dogs died from what ap­
peared to be a bile peritonitis. At necropsy 
the abdominal cavities of these two dogs 
contained from 50 to 500 ml. of a bile- 
stained fluid, the gallbladders were shrunk­
en and surrounded by fibrinous material
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and the livers were irregularly scarred. 
The lesions in the liver of these two dogs 
resembled closely those described by 
Fraser et al.10 and were attributed to he­
patic ischemia from ligation of the hepatic 
artery (Fig. 6).
Results o f animal protection tests — 
Thirty-six samples of serum were tested 
for their ability to protect laboratory ani­
mals (guinea-pigs) against an infection 
of Clostridium chauvoei.
The preoperative serum samples from 
normal adult dogs apparently did not give 
any protection to guinea-pigs and the pro­
tection afforded by this serum was not im­
proved by hepatic artery ligation and peni­
cillin therapy. In fact, none of the samples 
gave a degree of protection that could be 
regarded as significant. However, in con­
trast, the protection afforded by the serum 
of the vaccinated dog (H74) was seven; 
that is, it was not until a level of seven 
times the L.D.50 of the culture was in­
jected that the serum failed completely to 
protect guinea-pigs.
Comment
On the evidence of the titre produced 
in the vaccinated animal it cannot be 
doubted that the dog is capable of pro­
ducing antibodies to Cl. chauvoei. There is, 
however, much doubt whether the ligation 
of the hepatic artery and immediate treat­
ment with penicillin will have a similarly 
stimulating effect. In this case it seems un­
likely that antibodies to Cl. chauvoei will 
prevent the death of the “ligated” dog 
once penicillin therapy is discontinued.
IV. T h e  I nduction  in  D ogs o f Ac tiv e
and P a ssiv e  I m m u n it y  against
C lo str id ia l  I nvasion  o f  t h e  L iv er  b y
I n jec tio n s  o f  V accin e and o f
C o m m e r c ia l  An t ise r u m  R esp e c t iv e l y
After infection with most bacterial dis­
eases, a demonstrable serological immunity 
is present after recovery from the infec­
tion. It was postulated that this might be 
the mechanism that permitted the discon­
tinuation of the penicillin injections. This
possibility was studied by inducing active 
and passive immunity in the usual way, and 
then tying the hepatic artery. Of the 16 
dogs used in these experiments, 10 were 
vaccinated with the laboratory-prepared 
Cl. chauvoei vaccine and six were protected 
with commercial antiserum (W ellcome).
The strain of Cl. chauvoei (H18) used 
for the vaccine had been isolated previously 
from a dog. It was a relatively virulent 
strain and could be relied upon to kill 
laboratory animals consistently. A lethal 
dose of strain H18 was injected into a 
guinea-pig. After approximately 24 hours, 
the animal, when moribund, was killed 
with chloroform. One gram of liver was 
removed aseptically and placed in a broth 
of trypticase soy and 5%  dextrose. Areas 
of adjacent liver parenchyma were wiped 
on 10% sheep’s blood agar plates which, 
together with the broth cultures, were in­
cubated anaerobically at 37° C. for 48 
hours. Examination of the plates and 
stained smears of the broth culture was 
made to verify the purity of the growth. 
The whole broth culture was then made 
up to a strength of 0.6% formalin, using a 
40% solution of formaldehyde. The for­
malized culture was incubated aerobically 
at 37° C. for 48 hours. At the end of this 
time 2 ml. of the vaccine was withdrawn 
to test the sterility of the preparation; to 
do this 1 ml. was inoculated into each of 
two tubes of meat broth; one tube was 
cultured aerobically, the other anaerobically 
for one week. In the meantime potash alum 
(Al K (S04)2 12 H,0) was added to the 
formalized culture to a strength of 2.5% . 
the pH was raised to 6.8 using a normal 
solution of sodium hydroxide. The vaccine 
was kept at room temperature for 48 hours 
and then used. Preservative was not added 
because the vaccine was only kept for two 
or three days.
The vaccine was inoculated subcutane­
ously into the neck of the animal to be 
protected. A dosage rate of 1 ml. per 10 
lb. of body weight gave satisfactory protec­
tion. Only one inoculation was required 
to stimulate a protective antibody titre 
within two weeks. The hepatic artery was 
subsequently ligated in the 10 dogs which 
had been immunized in this manner.
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Six adult dogs were inoculated with com­
mercial Cl. chauvoei antiserum. Each dog 
was injected, using 10 ml. of antiserum per 
40 lb. body weight, which was given sub­
cutaneously on the first day, and 5 ml. per 
40 lb. intravenously on the second day. The 
hepatic artery was ligated 24 hours later.
Results
The 10 dogs vaccinated with the Cl. 
chauvoei vaccine survived until they were 
killed four to seven weeks later. However, 
the postoperative recovery period was not 
uneventful in all cases. All but two of the 
dogs showed some degree of reaction to 
the operation, usually in the form of list­
lessness and disinclination to eat lasting 
for about one week. Vomiting was also 
a common postoperative symptom. Four of 
the dogs were jaundiced for a period of 
10 days to two weeks postoperatively.
A necropsy of one dog, which had been 
jaundiced for 10 days to two weeks post­
operatively, revealed an atrophied gallblad­
der, a liver which was fibrosed and about 
20 ml. of bile-stained fluid in the 
peritoneal cavity. Two of the dogs had be­
come progressively thinner after operation 
and at necropsy the carcasses of both were 
grossly emaciated; in one there was ex­
tensive scarring of the left central and left 
lateral lobes of the liver, and in the other 
the scarring was diffuse throughout the 
liver. At necropsy, the appearance of the 
other seven dogs seemed to be quite nor­
mal except for a slight reduction in the 
size of the liver and fibrosis of the gall­
bladder.
A section of liver approximately 5 g. in 
weight was taken aseptically from one ol 
the jaundiced dogs at the time of death. 
Anaerobic culture in a trypticase soy and 
5%  dextrose broth produced a pure cul­
ture of Cl. chauvoei. This dog had not been 
eating for five days after operation and 
had been jaundiced for 10 days, but was 
otherwise apparently healthy at the time it 
was killed.
Of the six dogs inoculated with Cl. chau­
voei antiserum for two days before ligation 
of the hepatic artery, four survived until 
killed at five and seven weeks after opera­
tion. One dog became progressively emaci­
ated and died three weeks postoperatively 
with extensive fibrosis of the liver. The 
sixth dog was found dead on the morning 
of the third postoperative day after having 
made an apparently uneventful recovery 
from the operation. The necropsy revealed 
the typical gangrenous liver of a clostridial 
infection.
Comment
There could be little doubt of the ability 
of the Cl. chauvoei vaccine to protect 
against the lethal effects of ligation of the 
hepatic artery in the dog. Vaccination did 
not, however, reduce the morbidity of the 
operation over that which occurred when 
the animals were protected with penicillin. 
This latter finding leads us to believe it 
is quite likely that the sickness that occurs 
in dogs after ligation of the hepatic artery 
and penicillin therapy, or vaccination, re­
sults in part at least from the effects of a 
hepatic dysfunction. This dysfunction 
might well be associated with an inade­
quate arterial blood supply to the centri- 
lobular areas. The survival of the vaccin­
ated dogs confirms the belief that Cl. 
chauvoei is the potential pathogen normal­
ly harboured in the liver of adult dogs.25
D iscussion
The principal question about this type 
of research is how far is it applicable to 
the human subject and to other species. 
This remains to be resolved by further 
work; and because of the specialized na­
ture of this work, the occasional worker 
hurling himself for a brief period into the 
fray will probably not be helpful. Even 
such a simple thing as the ligation of the 
hepatic artery has its pitfalls, for to do it 
properly, the surgery has to be traumatic, 
one has to exert traction on the artery and 
boldly dissect in a treacherous area. Or, as 
in the present series, one has to tie a mass 
ligature and thereby block important 
nerves and lymphatics.
Of all animals studied, the rat is the 
only one which survives such complete 
ligation of the hepatic artery. It is well 
known that the rat is highly resistant to 
bacterial infection. Hence, we believe that
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our findings on the dog have a general 
application. In their original paper, Mark­
owitz, Rappaport and Scott13 put forward 
the hypothesis that an urgent function of 
the hepatic artery is to discourage anaero­
bic proliferation in the liver. This hypo­
thesis now has to be worded differently, 
that is, the function of the hepatic artery 
is to discourage clostridial proliferation in 
necrotic areas of liver whether the Clostrid­
ia are already present (the dog) or whether 
they find their way into the liver by em­
bolization of the portal vein (human). 
Such embolization is not entirely hypo­
thetical even in the human, in whom the 
presence of Clostridia in the liver has often 
been recorded as a postmortem  finding, 
being presumably due to enfeeblement of 
the defensive mechanisms preceding death. 
The use of antibiotics has greatly lessened 
the risk associated with liver surgery, per­
haps for the reason that the traumatized 
liver fragments no longer offer a nidus for 
the proliferation of Clostridia.
It remains to be confirmed that the dis­
couragement of clostridial proliferation is 
indeed a major function of the hepatic 
artery. The experimentum crucis would be 
to incite small areas of aseptic necrosis in 
dogs which have survived ligation of the 
artery. Such dogs should die and, on post­
mortem examination, show the usual clos­
tridial hepatic necrosis, whereas controls 
should survive.
Su m m a r y
A bacteriological, pathological and im­
munological study was made of the effects 
of ligating the hepatic artery in the dog. 
In nearly 100% of cases, mature dogs react 
to this procedure by clostridial necrosis of 
the liver which is fatal in 12 to 48 hours. 
In immature dogs, up to six months but 
often as old as nine months of age, this 
outcome is not seen, because the liver in 
these animals is sterile. The clostridial in­
fection begins in small areas of infarction, 
which permit overwhelming invasion of the 
remainder of the liver. When this prolifer­
ation of Clostridia in the infarcted areas is 
prevented, or eradicated, the animals sur­
vive after undergoing a period of malaise 
Dogs immunized to Cl. chauvoei by a vac­
cine survive ligation of the hepatic artery. 
One such dog was studied serologically 
and showed evidence of a considerable 
rise in antibody titre. Dogs, to whom com­
mercial Cl. chauvoei antiserum is admin­
istered, survive ligation of the hepatic 
artery. The reason penicillin need not be 
administered for more than a week after 
ligation of the hepatic artery is that the in­
fected area has been sterilized during that 
period. The animal does not develop a 
demonstrable serological immunity. The re­
lationship of these observations to the hu­
man subject is discussed.
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Resume
Le present article est une etude bacterologique, 
pathologique et immunologique des effets de la 
ligature de l’artere hepatique chez le chien. Dans 
pratiquement 100% des cas, les chiens ainsi operes 
se trouvent frappes dune infection clostridienne 
necrosante du foie, infection qui entraine la mort 
en 12 a 48 hemes. Chez les jeunes animaux (c ’est 
a dire jusqua l’age de neuf mois), cette infection 
ne survient pas car l’organe est encore sterile. 
L’extension de la maladie se fait a partir de petits 
foyers d’infarction. Si l’on reussit a empecher la 
multiplication du clostridium dans ces foyers, les 
animaux survivent generalement apres une periode 
de malaise assez courte. Les chiens qui etaient 
vaccines contre Clostridium chauvoei resistent tres 
bien a la ligature hepatique. Ceci est vrai, qu’il 
s’agisse de vaccin commercial ou non: on assiste 
a une elevation considerable du taux des anti­
corps dans leur serum. La penicilline peut fa- 
voriser la guerison, mais elle epuise son action 
apres une semaine, les zones infarcies ayant 6te 
sterilisees. Si Ton essaye de transposer ces resultats 
chez l’homme, il y a lieu de garder £l l’esprit 
le fait que Pon trouve tres frequemmenit du clo­
stridium dans le foie humain a l’autopsie; ceci est 
sans doute du a Paffaiblissement de mecanismes 
naturels de defense qui precede la mort. Une 
des fonctions de la circulation de l’artere he­
patique est vraisemblablement de lutter contre 
1 envahissement du foie par l’agent pathogene, 
peut-6tre en plagant cet anaerobie dans de mau- 
vaises conditions de multiplication.
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A COMPARISON OF PANCREATIC AND BILIARY PRESSURES 
RECORDED SIMULTANEOUSLY IN MAN"
MARION C. ANDERSON, M .D.t and WILLIAM J. HAGSTROM, Jr., M.D.,
Chicago, III., U.S.A.
In  1901, Opie2r’ proposed that obstruction 
of the terminal ampulla formed by the 
confluence of bile and pancreatic ducts 
might permit reflux of bile into the pan­
creas and result in pancreatitis. This com­
mon channel theory provoked a controversy 
which has continued to the present time. 
Opie conceived the idea of a closed con­
tinuous pancreatobiliary system when at 
autopsy a jJatient with acute necrotizing 
pancreatitis was found to have a small gall­
stone impacted at the papilla of Vater. 
Subsequently, others have suggested that 
spasm8 and ampullary edema4 may also 
produce obstruction of the common am­
pulla.
Anatomical studies have shown that a 
common terminal ampulla exists in from 60 
to 90% of autopsy dissections.17 Cholangio- 
grams have demonstrated regurgitation of 
contrast material into the pancreatic duct 
system in approximately 30% of cases.14 
Consequently, there is no question that an 
anatomical arrangement capable of per­
mitting reflux of bile into the pancreas fre­
quently exists. The main controversy sur­
rounds the direction of flow within the 
closed continuous system.
In 1923, Mann and Giordano21 produced 
an artificial common channel in the dog 
hy connecting cannulas inserted into the 
main pancreatic duct orifice and the com­
mon bile duct. This resulted in a flow of 
pancreatic secretions into the biliary sys­
tem. Similar findings were reported subse­
quently by Wolfer27 and by Fisher and his 
associates.10 Recently, Anderson, Mehn and 
Method2 produced a common pancreato­
biliary system by anastomosis of a duo-
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denal segment, containing the main pan­
creatic duct orifice, to the gallbladder and 
subsequent ligation of the common bile 
duct. In this preparation pancreatic secre­
tions also were observed to flow into the 
biliary system, and the predominant patho­
logical changes we,re acute cholecystitis and 
acute hepatic injury, while the pancreas 
was not significantly altered.
In man, pressure studies have been lim­
ited to determination of either isolated bili­
ary or pancreatic pressures. In 1936, M c­
Gowan, Butsch and Walters20 recorded 
fasting pressures in the common bile duct 
of patients after choledochostomy. Kipp16 
studied a patient with a cholecystogastro- 
stomy and found that pressures averaged 
142.5 to 159.5 mm. of bile. A definite in­
crease in pressure was noted during cough­
ing and laughing. McGowan’s results were 
considerably lower, averaging 0 to 30 mm. 
of water. Koster, Shapiro and Lerner18 mea­
sured sphincteric resistance to flow through 
the common duct and found it to be equiv­
alent to 23 cm. water pressure. In similar 
studies, Doubilet and Colp5 reported that 
the biliary pressures in seven subjects 
varied from 5.5 to 26 cm. of water. Subse­
quently, Nossel and Efron24 observed that 
basal bile duct pressures averaged 60 to 
70 mm. of water pressure in man.
In 1958, Duval8 studied pancreatic duct 
pressures in nine patients who had under­
gone distal pancreatectomy and pancreat- 
icojejunostomy for chronic pancreatitis and 
in four patients with cutaneous pancreatic 
fistulas. The tube was inserted into the 
proximal ducts and permitted pressure mea­
surement without alteration of sphincter 
function at the duodenal outlet. After mea­
surement of the resting pressures, saline 
was introduced into the catheter at a con­
stant rate of 0.5 ml. per second until a 
drop in pressure was observed. In the four 
normal patients with fistulas, resting pres­
sure ranged from 9 to 13 cm. of water, with 
a mean of 10.3 cm. The sphincter opened 
at 15 to 22 cm., with a mean of 17.6 cm.
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of water. This sphincteric tolerance was 
increased to 19.4 cm. of water by increas­
ing the injection rate to 1.0 ml. per second. 
In the nine patients with chronic pancreat­
itis resting pressure ranged from 16 to 37 
cm. of water, with a mean of 28.3 cm. The 
sphincter opened at 29 to 57 cm. water 
pressure with a mean of 41.2 cm., and 
sphincteric tolerance increased to a mean 
of 43.8 cm. when the injection rate was 
increased to 1 ml. per second.
Similar experimental studies were under­
taken by Parry, Hallenbeck and Grindlay26 
and Menguy et al.22’ 23 The terminal bile 
and pancreatic ducts, which enter the duo­
denum separately in the dog, were not dis­
turbed. Plastic cannulas were inserted into 
the proximal bile duct and into the pan­
creatic duct near the tail of the gland. 
These tubes were brought externally for 
simultaneous measurement of bile and pan­
creatic pressures under conditions of nor­
mal sphincteric resistance. These studies 
demonstrated that canine pancreatic pres­
sures usually exceed those generated in the 
biliary system.
To our knowledge, simultaneous record­
ings of the bile and pancreatic pressures 
in man have not been reported previously. 
The case to be presented was especially 
interesting because of the patient’s known 
pancreatic inflammatory disease and the 
fact that the bile and pancreatic ducts en­
tered the duodenum separately. Thus, an 
anatomical arrangement similar to that 
utilized experimentally by Parry and by 
Menguy was produced when choledoch- 
ostomy and pancreatic cystostomy were per­
formed upon this patient.
C ase  R e p o r t .—A 44-year-old woman was 
admitted to the Cook County Hospital, Chi­
cago, on April 22, 1961, with complaints of 
nausea and emesis associated with persistent 
right upper abdominal pain which began eight 
days before admission. She had noticed pro­
gressive jaundice with dark urine and light- 
coloured stools which began three days before 
admission.
Previous medical history included a moder­
ate to heavy alcohol ingestion for years with 
repeated attacks of right upper abdominal pain 
during the past four years. These attacks were 
not relieved by food or by position and were
aggravated by alcohol. In 1960 she was in 
hospital because of similar complaints.
Examination revealed a thin jaundiced 
woman in no acute distress with a blood 
pressure of 118/80 mm. Hg, pulse of 72, 
respiration of 18 per minute, and a tempera­
ture of 98° F. The abdomen was scaphoid 
and there was mild generalized tenderness, 
more pronounced in the right upper quadrant. 
The bowel sounds were active, and rectal 
examination revealed no abnormalities. The 
stool was light yellow and the benzidine test 
was negative.
Laboratory studies included a normal urin­
alysis, except for the presence of both urobil­
inogen and bile. The hematocrit was 40%, 
and the icterus index was 15. Cholecysto­
graphy showed faint concentration of dye in 
the gallbladder with no evidence of calculi.
On April 28, 1961, the patient was sub­
mitted to operation with a presumptive diag­
nosis of chronic cholecystitis and associated 
common bile duct stone. A large firm mass 
was palpated in the head of the pancreas. 
Aspiration of the mass was unsuccessful; how­
ever, the most likely diagnosis was thought to 
be pancreatitis localized to the head of the 
gland. The gallbladder was of normal size but 
slightly thickened, and no stones were pal­
pated. The common bile duct was dilated and 
the wall was indurated; however, a No. 8 
Bakes dilator was passed into the duodenum 
without difficulty. A No. 18 French T-tube 
was placed in the bile duct and the abdomen 
was closed. The patient made an uneventful 
recovery and was discharged on the tenth 
postoperative day.
On June 11, 1961, the patient was read­
mitted with right upper abdominal pain and 
icteric sclera which developed following a two- 
day period in which the T-tube was clamped. 
The abdomen was scaphoid, moderately ten­
der, and bowel sounds were active.
Laboratory studies at this time included 
a hemoglobin of 11.3 g. %  and a leukocyte 
count of 20,700/c.mm. with a moderate shift 
to the left in the differential count. Urinalysis 
was normal except for a strongly positive test 
for bile. The result of blood chemistries in­
cluded a total protein of 8.0 mg. per 100 ml., 
amylase of 8 Wohlgemuth units per ml., ce- 
phalin flocculation of 2 + ,  thymol turbidity of 
3.0 units (M acLagan), gamma globulin of 
1.14 g. per 100 c.c., and an alkaline phos­
phatase of 10.6 units per 100 c.c. (Bodan- 
sky).
A T-tube cholangiogram revealed complete 
obstruction in the distal third of the common
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Fig. 1.—Roentgenogram demonstrating separate openings for the bile and 
pancreatic ducts in patient with T-tube in common duct and cystostomy tube in 
pancreatic pseudocyst. The pseudocyst, located in the head of the pancreas, com­
municates with the pancreatic duct system.
bile duct which appeared to result from ex­
trinsic pressure. Symptoms persisted on con­
servative management, which included seda­
tion, atropine, meperidine and continuous 
drainage of the T-tube.
A second operation was performed on June 
19, 1961. The head of the pancreas had a 
cystic consistency, and aspiration with a fine- 
gauge needle yielded 25 c.c. of yellow fluid. 
A No. 8 Bakes dilator again passed readily 
through the common duct into the duodenum; 
however, the bile duct appeared to course 
through the cystic space. The patient’s con­
dition suddenly deteriorated and necessitated 
early termination of the procedure. A tube was 
placed in the pancreatic cyst, a T-tube was 
reinserted into the common bile duct, and
the abdomen was closed. The fluid aspirated 
from the cyst was sterile and had an amylase 
content of 8192 Wohlgemuth units per ml.
A repeat T-tube cholangiogram on July 13, 
1961, showed good visualization of the entire 
biliary tree with no evidence of filling defect 
or obstruction. The flow of dye into the duo­
denum and progression through the duodenal 
sweep was normal.
Continuous drainage of both cystostomy and 
T-tubes resulted in prompt improvement, and 
the patient made an uneventful recovery. 
There was an average daily loss o f 658 c.c. of 
bile and 41 c.c. o f  pancreatic juice. The fluid 
which drained from the cystostomy tube was 
colourless with mucoid shreds and did not 
contain bile.
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Fig. 2.—Pressure relationships in the bile and 
pancreatic ducts recorded simultaneously 30 min­
utes after ingestion of a meal (unrestricted diet). 
The pancreatic pressure was uniformly higher than 
biliary. Despite the separate openings of the ducts 
in the duodenum, pressures in the two systems 
appeared to fluctuate simultaneously. This sug­
gested that resistance to outflow may be, at least 
in part, controlled by the tonus in the duodenal 
wall rather than by the intrinsic duct sphincter 
alone.
On August 2, 1961, the patient was trans­
ferred to Passavant Memorial Hospital, Chi­
cago, for physiological studies.
Laboratory “work-up” included a normal 
hemogram and urinalysis. Liver function tests 
were normal except for an alkaline phospha­
tase of 23.6 Bodansky units. The serum amy­
lase was 65 Somogyi units, and the serum 
lipase was 1.60 c.c. of 1.0 N NaOH (Cherry 
and Crandell). The pancreatic secretion con­
tained 2119 units of amylase per ml., and the 
bilirubin value was 0; bile contained 587 units 
of amylase per ml.
Radiographs of the biliary system and pan­
creatic cyst revealed normal extrahepatic bile 
ducts which entered the duodenum approxi­
mately 1.5 cm. proximal to the pancreatic duct 
orifice (Fig. 1). The duct of Wirsung com­
municated directly with the area drained by 
the cystostomy tube. Administration of mor­
phine produced duodenal and distal bile duct 
spasm but no observable change in the ap­
pearance of the pancreatic duct.
M eth o ds and R esu lts
Simultaneous determination of bile and 
pancreatic duct pressures was accom­
plished by the use of two water mano­
meters positioned with the zero point on a 
level with the anterior surface of the sec­
ond lumbar vertebral body when the pa­
tient was recumbent. The T-tube and cyst­
ostomy tube, both of which were No. 18 
French rubber tubing, were connected to 
the vertical manometers through No. 17 
polyvinyl tubing. Initially, both mano­
meters were filled with 20 cm. of physio­
logical saline which, on opening the sys­
tem, rapidly established a basal pressure 
level.
1. Resting pressures.—These were ob­
tained before breakfast after an overnight 
period of fasting. Pancreatic pressures 
ranged from 16.5 to 30.8 cm. of water, with 
a mean of 24.4 cm. of water. Bile duct 
pressures varied from 13.3 to 22.0 cm. of 
water, with a mean value of 17.0 cm.
2. Food stimulation—Food  stimulation, 
consisting of a non-restricted hospital diet, 
produced a slight reduction of mean pres­
sures, but the maximum pressures were 
increased. The mean pancreatic pressure 
fell to 22.9 cm. of water, while bile duct 
pressures decreased to 15.5 cm. of water. 
The characteristic appearance of these re­
cordings is shown in Fig. 2.
In the resting state and after dietary 
stimulation, fluctuation of the pressures in 
both ducts occurred with rhythmical regu­
larity. In addition to variations produced 
by respiration, coughing, body motion and 
the heart beat, definite peaks were estab­
lished. Following food stimulation, pan­
creatic pressures rose to a maximum of 
34.2 cm. of water, at which time there was 
a sudden decrease. Similar peaks were ob­
served in the biliary system; however, 
when a maximum of 25.0 cm. of water was 
attained the subsequent reduction was 
more gradual. These peaks were inter­
preted as the pressure required to over­
come sphincteric resistance to flow into the 
duodenum in this patient. Jordan and Hall- 
enbeck1-’ have noted that the maximum 
secretory pressure generated in the pan­
creatic ducts of dogs varies from minute 
to minute in the same animal.
3. Coughing and straining.—These ex­
ertions increased the pressures in both 
ducts; however, the response in the bile 
duct was greater, and often there was a 
momentary reversal of the relationships 
observed in the resting state. Pancreatic 
pressure never exceeded 36 cm. of water,
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Fig. 3.—Effect of coughing and straining on 
simultaneous bile and pancreatic pressures. In 
some instances, biliary pressures exceeded pan­
creatic and reversed the relationships observed in 
the resting state.
while in the biliary system a level over 40 
cm. of water was recorded on several occa­
sions (Fig. 3 ).
4. Vomiting.—This followed the admin­
istration of several agents, including a 
hydrochloric acid test meal (100 ml. 0.8%  
HC1 in distilled water) or an intramuscular 
injection of 10 mg. morphine sulfate. The 
pressure response to vomiting was identical
Fig. 4.—Marked reversal of pressures observed 
during emesis induced by hydrochloric acid and 
morphine.
to that produced by coughing and strain­
ing; however, the magnitude of the change 
in the biliary system was greater. Pancre­
atic pressure increased to 35 cm. of water, 
while that in the bile duct reached 85 cm. 
of water (Fig. 4 ) .
T im e  in M inutes
Fig. 5.—Simultaneous pressures recorded in bile and pancreatic ducts after oral admin­
istration of hydrochloric acid (Acidulin tablets). Initial fall in pressures followed by marked 
elevation of pancreatic pressure and onset of symptoms similar to those experienced during 
previous attacks of pancreatitis. Note rather limited biliary response with fluctuations which 
coincide with those in pancreatic system.
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Fig. 6.—Volumes recorded simultaneously every two hours from pancreatic and biliary 
tubes before and a ft.r  ingestion of hydrochloric acid and the occurrence of symptoms: sug­
gesting pancreatitis. There was a precipitous reduction of output from both tubes for 24 
hours after this test.
These findings indicate that biliary and 
pancreatic pressures are definitely influ­
enced by intraperitoneal pressure. The 
changes in biliary pressures are comparable 
with those reported by Drye,9 who mea­
sured postoperative intra-abdominal pres­
sures through tubing inserted into the peri­
toneal cavity during surgical procedures. 
The pronounced response in the bile duct 
compared with pancreatic may be explained 
by the larger calibre and exposed position 
of the extrahepatic biliary system compared 
to the smaller pancreatic ducts which are 
protected more by the substance of the 
gland.
5. Hydrochloric a c id — This, adminis­
tered orally as Acidulin tablets (equal to 
100 ml. 0.1 N HC1), produced an initial 
brief reduction of both pressures. There­
after the pancreatic pressure rose while 
that in the bile duct remained constant at 
20 to 26 cm. of water. Approximately 30 
minutes after ingestion, the patient com­
plained of nausea and subsequently de­
veloped epigastric pain similar to that ex­
perienced with previous attacks of pancre­
atitis. During this symptomatic period pan­
creatic pressure rose to a maximum of 42 
cm. of water; simultaneous biliary pres­
sures were slightly less than 25 cm. of 
water (Fig. 5).
During the 24-hour period preceding the 
acid test meal, bile and pancreatic volumes 
were recorded every two hours (Fig. 6). 
After the two-hour test period, there was a 
profound depression of both bile and pan­
creatic secretions. Of special interest was 
the near complete cessation of biliary 
drainage during the first 24 hours after the 
test.
Previous studies have demonstrated that 
hydrochloric acid causes an increase in am- 
pullary sphincter tone.3’ 5’ 6 Dreiling6' 7 has 
postulated that acid exerts a dual effect 
on the pancreas by producing an increased 
sphincteric resistance to flow, while simul­
taneous stimulation of secretin from the 
duodenum increases exocrine volume flow. 
This combination of sphincter spasm and 
hypersecretion results in hypertension in 
the pancreatic duct, and pancreatic secre­
tions are discharged into the interstitial 
tissues where an inflammatory reaction is
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Fig. 7.—Pressures in bile and pancreatic ducts 
after secretin stimulation. Mild increase in both 
systems but far less than that observed with hydro­
chloric acid.
initiated. Our findings appear to confirm 
this hypothesis.
The explanation for the reduction of vol­
ume flow from the bile and pancreatic 
ducts following the acid test meal is not 
clear. Herring and Simpson12 have ob­
served that pancreatic exocrine secretion is 
depressed or absent after periods of com­
plete obstruction when the gland is no 
longer stimulated by secretin. This may ac­
count for the depression of pancreatic flow. 
The reduction of bile flow, which before 
the ingestion of acid had remained stable 
for several weeks, may provide an explana­
tion for the occurrence of jaundice during 
bouts of acute pancreatitis. Previous in­
vestigators have attributed the jaundice 
to mechanical obstruction of the distal bile 
duct by an edematous pancreas.13 In our 
patient, this mechanism should have in­
creased bile flow through the T-tube. 
Fisher and McCloy11 implicated acute hep­
atocellular injury as an important factor 
responsible for jaundice.
6. Secretin stimulation.—The utilization 
of 1 unit (Vitrum) per kg. body weight, 
administered intravenously in 20 ml. of 
sterile saline, produced a mild increase in 
pancreatic pressure above the control 
value. Biliary pressures were also increased 
slightly (Fig. 7). The response was less 
pronounced than that observed with die­
tary stimulation and considerably below 
the changes which followed an acid test 
meal. Secretin is known to augment both 
pancreatic and biliary flow.19 The failure 
to produce impressive elevations of pres­
Fig. 8.—Pressures in bile and pancreatic ducts 
after stimulation with an alcohol test meal. No 
significant change in character of pressure re­
cordings.
sure in the ducts has been noted previously 
in animal studies26 and can be accounted 
for by the fact that secretin does not alter 
sphincter resistance in the terminal por­
tion of the ducts. Consequently, the in­
creased secretion is discharged into the 
duodenum without any change in intra­
ductal pressure.
7. Alcohol stimulation.—A test meal of 60 
ml. ethyl alcohol diluted in 200 ml. of 
orange juice had little or no effect upon 
bile or pancreatic pressures despite an 
observable change in the patient s affect 
( Fig. 8). Alcohol is thought to be a factor 
in the initiation of acute pancreatitis be­
cause it produces an increase in gastric 
hydrochloric acid.6 Failure to demonstrate 
a definite pressure response may be related 
to the amount of alcohol administered; an 
adequate response may require repeated 
ingestion over long periods of time. Men- 
guy and associates23 reported that canine 
bile and pancreatic pressures are mildly 
elevated by stimulation with alcohol.
8. Acetazolam ide ( Diarnox) .—500 mg. 
of this agent, administered intravenously 
in 500 ml. of saline, did not produce a 
definite change in the level of pressure in 
either duct (Fig. 9). This agent has been 
shown to reduce external secretion from 
the human pancreas by as much as 509c .1 
The findings in this test again demonstrate 
that the pressure generated in the ducts is 
dependent upon both the rate of secretion 
and the resistance offered to flow at the 
sphincter mechanism in the terminal por­
tion of the duct. When the rate of secretion 
is depressed, the terminal sphincter retains 
secretions until a critical level of pressure 
is attained. Hence, a reduction of flow
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Fig. 9.—Bile and pancreatic pressures following acetazolamide administration. Although 
acetazolamide is known to produce reduction of pancreatic exocrine flow, very little change 
was noted in duct pressures.
would not necessarily be reflected by the 
pressure in the ducts when terminal 
sphincter resistance is unaltered.
D iscu ssio n
In general, the results obtained in this 
study are comparable with those obtained 
in experimental animals where isolated 
biliary and pancreatic pressures have been 
determined simultaneously.
With the exception of a momentary 
reversal of pressure relationships during 
maneuvers which increase intra-abdominal 
pressure (coughing, straining or emesis), 
pancreatic pressures uniformly exceeded 
those recorded in the biliary ducts.
Stimulation or depression of exocrine 
secretion from the pancreas alone did not 
have a pronounced effect upon pressures in 
the pancreatic duct. This suggests that 
both outlet obstruction and hypersecretion 
are necessary to produce hypertension in 
the pancreatic duct system. Enteric ad­
ministration of hydrochloric acid which 
causes both duct obstruction ( sphincter 
spasm) and hypersecretion ( secretin 
effect) produced hypertension in the pan­
creatic duct and symptoms suggesting pan­
creatitis. One would assume that a critical 
level of pressure exists in the pancreatic 
duct system, above which enzyme-bearing 
secretions are extruded into the interstitial 
tissues and precipitate an inflammatory re­
action. In this patient, clinical findings 
characteristic of pancreatitis developed
when a pressure of 36 cm. of water was ex­
ceeded in the pancreatic dnct. The level of 
pressure varies from one subject to 
another depending upon the degree of 
chronic inflammatory reaction or cicatricial 
change in the pancreatic duct system. The 
studies by Duval8 indicate that higher 
pressures are required to overcome sphinc- 
teric resistance in patients with pancreat­
itis.
Our findings also show that the level of 
pressure in the bile and pancreatic ducts 
tends to fluctuate simultaneously even in 
the absence of a common terminal ampulla, 
when the ducts enter the duodenum 
through separate openings. This suggests 
that the musculature of the duodenal wall 
plays an important role in the control of 
flow from the bile and pancreatic ducts. 
These findings, as well as additional studies 
soon to be reported, also indicate that 
certain agents, including hydrochloric acid 
and morphine, exert a pronounced effect 
upon the muscular tone of the duodenal 
wall. This duodenal response appears to be 
more intense in patients with pancreatitis.
S u m m a r y
Simultaneous pressure determinations 
were recorded from the bile and pancreatic 
ducts in a patient with chronic relapsing 
pancreatitis and a pseudocyst in the head 
of the pancreas. Pancreatic pressures were 
consistently higher than those in the biliary 
system in the resting state and after dietary
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stimulation. Increased intra-abdominal 
pressure during coughing, straining and 
emesis produced an increased pressure in 
both ducts; however, the level in the bile 
duct was often greater in magnitude and 
caused a momentary reversal of the pres­
sure relationships observed in the resting 
state.
Hydrochloric acid administered orally 
produced pancreatic duct hypertension and 
initiated symptoms similar to those experi­
enced during an attack of pancreatitis. 
Both pancreatic and biliary volumes were 
diminished following this test. Alcohol, 
secretin and acetazolamide (Diamox) 
appeared to have little effect upon pres­
sures in the pancreatic or biliary ducts, 
suggesting that the level of pressure in 
these ducts was directly related to the 
resistance to flow imposed by the terminal 
sphincter mechanism.
Our findings suggest that the tonus of 
the duodenal wall plays an important role 
in the resistance offered to pancreatic and 
biliary outflow. Duodenal spasm as well as 
intrinsic sphincter muscle spasm may there­
fore influence the level of pressure in the 
proximal duct system.
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Re su m e
Histoire d un cas. Une femme de 44 ans est 
admise a l’hopital, se plaignamt de nausees 
accompagnees de douleurs persistantes dans le 
quadrant superieur droit de 1’abdomen, remontant 
huit jours auparavant. Elle presente un leger 
degre de jaunisse avec decoloration partielle des 
selles. L ’abdomen est diffusement sensible a la 
palpation. L ’examen des urines montre la presence 
de bile et d’urobilinogene. Une cholecystographie 
remplit mal la vesicule mais ne met en Evidence 
aucun calcul. Une intervention exploratrice est 
effectuee: la vesicule est de taille normale, sa 
paroi est epaissie et Ton ne peut palper de calculs. 
La tete du pancreas contient une grosse masse 
dure et 1’on pose le diagnostic de pancreatite 
localisee a la tete de l’organe. La canal biliaire 
commun peut facilement etre catheterise: on y
laisse un drain en T. Les suites operatoires furent 
tres bonnes et la malade fut renvoyee a domicile 
au dixieme jour. Quelques mois plus tard, un 
deuxieme episode semblable survint et la malade 
fut rehospitalisee. Une cholangiogramme fait par 
le drain en T montre une occlusion totale du tiers 
distal du canal choledoque. Une deuxieme opera­
tion fut decidee. On retrouve la tumeur de la 
tete pancreatique qui est de nature kystique et est 
ponctionnee. Les suites operatoires furent de 
nouveau tres bonnes. On proceda ulterieurement 
a des enregistrements simultanes des pressions 
dans les canaux biliaires et pancreatiques, qui font 
l’objet de cet article. On trouva que la pression 
du cote pancreatique reste toujours plus elevee 
que dans le systeme biliaire soit au repos, soit 
apres ingestion d’aliments. La pression intra- 
abdominale provoquee par la toux et les efforts 
de vomissement, augmente la pression des canaux. 
L ’administration d’acide chlorhydrique par la 
bouche se traduit par une elevation de la pression 
pancreatique, alors que l’alcool, la secretine et 
l’acetazolamide sont nratiquement sans action.
LA CCELIOSCOPIE. Technique-Indications. Jean 
Thoyer-Rozat. Preface du Pr J. Varangot. 64 
pp. Must. Masson & Cie, Paris, 1961. 20 NF. 
$4.00 (approx.).
Dans ce volume Fauteur expose une methode 
diagnostique en gynecologie, qui a connu un 
renouveau de popularite au cours des der- 
nieres annees: Fexamen du pelvis par voie 
abdominale transparietale.
Au debut, Fauteur fournit une description 
detaillee d’un coelioscope modeme, qui permet 
tout aussi bien une excellente vision de la 
cavite pelvienne ou la prise de cliches, d’une 
nettete remarquable.
II insiste ensuite sur Fimportance, pour un 
operateur competent d’adherer a une tech­
nique operatoire rigide, afin de minimiser les 
risques de cette operation. Puis il ajoute un 
conseil de prudence a l’egard de techniques 
complementaires de Fexamen coelioscopique, 
telles que la biopsie des organes examines, la 
ponction de kystes fonctionels et ainsi de suite.
Certains risques sont associes a l’operation, 
soit au cours de la formation du pneumoperi- 
toine qui precede Fexamen endoscopique, soit 
lors du passage du trocart a travers la paroi 
abdominale: dans les deux cas, Faccident 
essentiel est la perforation d’une anse intestinale 
mais Fobservance de certaines precautions 
operatoires fait presque disparaitre la possibility 
de cet accident.
Le merite principal de Fouvrage reside dans 
Fexposition des indications et contre indications 
de la coelioscopie, celles-ci etant principalement 
une laparotomie mediane sous ombilicale ante- 
rieure et un syndrome pelvien aigu, celles-la, 
le diagnostic de la grossesse extra-uterine non 
rompue, alors que les chances de succes d’une 
intervention restauratrice sont a leur meilleur, 
et le bilan complet de la sterilite, lorsque les 
operations classiques d’insufflation et de sal- 
pingographie ne peuvent fournir de resultats 
concluants.
La coelioscopie s’est aussi averee utile dans 
Fetude d’autres syndromes gynecologiques, 
tels que les dystrophies ovariennes, l’endo- 
metriose jeune et les syndromes pelviens isoles.
Les dernieres pages du volume sont con- 
sacrees a des reproductions en couleur de 
cliches obtenus par Fauteur au cours d’examens 
coelioscopiques: la qualite seule de ces cliches 
est ample evidence de la valeur diagnostique 
de cette operation.
La coelioscopie, malgre les limitations que 
Fauteur, en toute honnetete, lui reconnait, a 
des avantages multiples et indeniables, et tout 
gynecologue aurait certes interet a lire ce 
volume et a se familiariser avec une opera­
tion qui offre des possibilites peut-etre mecon- 
nues jusqu’ici, dans le domaine du diagnostic 
gvnecologique.
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Progress in venous reconstruction has 
lagged far behind the spectacular results 
achieved in arterial surgery. However, 
success has followed the use of venous 
anastomoses and the use of venous auto­
grafts in the creation of a major shunt in 
the treatment of portal hypertension. 
Attempts to bypass obstructions of the 
superior vena cava, using venous autografts, 
met with limited success in the hands of 
Scannell and Shaw8 and Deterling and 
Bhonslay.3 In recent years, with the 
advances in surgery and ancillary fields, 
indications for replacement of major veins 
involved by trauma, tumour, thrombosis 
and post-inflammatory obliteration have 
increased. A method of handling smaller 
veins must be perfected in order to satis­
factorily treat cases of chronic venous 
insufficiency and to transplant organs. It 
was realized that exact knowledge about 
venous replacement was minimal, and in­terest was stimulated in ascertaining the 
technique, the type of suture or the kind 
of prosthesis which would give the best 
result. Schauble et al,,9 Earle et al,s and 
Bower et al.1 all assessed the value of 
various replacement materials, including autogenous vein grafts, fresh and preserved 
venous and arterial homografts and a var­
iety of plastic prostheses. All agreed that 
venous autografts were best, giving a 50 
to 80% successful patency rate in larger 
veins, and that homografts and prostheses 
were consistently unsuccessful. Many types 
of suture material and methods of use 
have been tried with varying success in 
anastomosing veins. More recently im­
proved results have been achieved using a 
non-suture technique by Healey et al.,6 and 
by the use of an anastomosing instrument 
by Vogelfanger et al.11 As some graft 
failures were believed to be due to collapse
“From the Department of Anatomy, Ottawa Uni­versity, and the Department of Research, Ottawa Civic Hospital. Supported by grants from the Medical Research Council of Canada and the Department of Education and Research, Ottawa Civic Hospital.
of the graft wall because of low intra­venous pressure, MacLean et al.7 bridged 
thoracic caval defects by Ivalon prostheses 
reinforced by Lucite rings, and their data 
suggest that mechanical support may 
be useful in maintaining patency of a 
replacement graft. Bryant, Lazenby and 
Howard2 demonstrated that intraluminal 
support provided by an increased venous 
pressure will prevent thrombosis of a vein 
graft. In their study, proximal arterioven­
ous fistulas were used to increase venous 
pressure, thus ensuring patency of the 
graft.
With this increased knowledge, variable 
success has been achieved in replacing 
larger veins, but finding an autogenous 
vein of satisfactory size to use has proved 
difficult. Earle et al.5 tailored peripheral 
venous autografts for use in replacement of 
larger veins. Using these compilation grafts 
to replace defects in the inferior vena cava, 
they achieved a satisfactory 50% patency 
rate. It was realized by DeWeese and 
Niguidula4 that many of the grafts, re­
ported in the literature as being patent at 
venography or postmortem four to six 
months after insertion, were really grafts 
which would have been found occluded at 
two or three weeks, but which later re­
canalized. They found that they could 
achieve a 55% patency rate in short auto­
genous femoral vein grafts in dogs if 
functioning valves were maintained. All 
their grafts, which remained patent, had 
functioning valves at re-exploration. This 
finding is important in regard to the possi­
bility of using autogenous grafts to replace 
non-functioning veins in postphlebitic 
limbs.
Although some knowledge about venous 
grafting has been accumulated from these 
experiences, investigation of the problem is 
still in its infancy. The technical problems 
attendant upon attempts to anastomose veins are great. The walls of veins are thin, 
non-rigid and tend to collapse. Rotation, angulation or disproportion in the diameter 
or length of grafts may lead to thrombosis.
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Fig. 1 .^Distal anastomosis completed. Hemostatic clamp in place on host vein.
Fig. 2.—Vascular anastomosing instrument in place to perform proximal anastomosis.
Minor errors in technique will lead to 
failure in venous surgery. The problems 
involved in handling the anastomosis have 
resulted in moderate success only in larger 
veins, and grafting of smaller veins, as 
would be required in treatment of a post- 
phlebitic leg or in organ transplants, has 
proved technically too difficult. However, 
in our recent experience using the instru­
ment first developed by Vogelfanger and 
Beattie,10 we found that most of the prob­
lems involved in anastomosing smaller 
veins could be overcome. In this series of 
46 canine femoral veins ranging from 2 to 
3 mm. in diameter, which were simply
transected and reanastomosed with the 
instrument, an 87 % patency rate was 
achieved.11 This led us to believe that with 
careful technique, the avoidance of angula­
tion, rotation or disproportion, and the use 
of the anastomosing instrument, autogenous 
vein grafts of small calibre could be suc­
cessfully transplanted in a satisfactorily 
high percentage of cases.
M ethods and M aterials
Thirty male and female mongrel dogs, 
weighing from 12 to 32 lb., were used for 
this study. Under general pentobarbital
(Nembutal) anesthesia, with sterile tech-
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Fig. 3.—Vein graft in position, both anastomoses completed.
Fig. 4.—Functioning autologous vein graft.
nique, the superficial femoral vein was 
exposed in each leg from the inguinal 
ligament to the division into multiple 
smaller branches. The small branches were 
ligated flush with the vein with 000000 
black silk ligatures. Before much dissection 
of the vein, calibrated forks, previously 
described,11 were used to determine the 
diameter of the veins and thus the sizes 
of the bushings to be used. In this series, 
the sizes of superficial femoral veins in 
the dogs ranged from 2.5 to 4.5 mm. Each 
vein constantly had a functioning valve 
about 1 to 2 cm. below its junction with 
the common femoral vein, while a number
of dogs, especially in the larger group, had 
an additional valve about midway along 
the course of the superficial femoral vein. 
Four of these veins, with additional valves, 
were used for venous autografts. After 
careful dissection of both superficial 
femoral veins, the longer vein, averaging 
iy2"  to 2" long, was excised and immersed 
in a heparin saline solution (10 mg. of 
heparin per 100 c.c. of saline). The 
recipient vein was then occluded by two 
specially designed atraumatic hemostatic 
clamps. An anastomosis of the vein graft 
to each end of the divided superficial 
femoral vein was then carried out with the
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Fig. 5.—Vein graft removed 141 days after operation, preserved on glass slides in 10% formalin.
vascular anastomosing instrument described 
by Vogelfanger et al.11 (Figs. 1-4). The 
distal anastomosis was performed first with 
application of the correct size bushing, 
first to the host vein and then to the upper 
end of the vein graft, without the use of a 
hemostatic clamp on the graft. The bush­
ings were then reloaded and the proximal 
anastomosis performed in a similar manner. 
Heparin saline solution was irrigated into 
each end of the vein before performing the 
anastomosis, but no pure heparin was 
injected locally or systemically and no 
antibiotic was used. The distal hemostatic 
clamp was removed first and when retro­
grade filling occurred, the proximal hemo­
static clamp was then removed, allowing 
restoration of venous flow through the 
graft. Minimal bleeding occurred occasion­
ally at an anastomosis, but it was easily 
controlled by transient pressure. No sutures 
were necessary for additional closure in 
any of the animals in this series. Immedi­
ate thrombosis did not occur in any of the 
animals studied. Routine wound closure 
was then carried out with subcuticular nylon.
Postoperatively, nine animals were 
studied by venograms, using general pen­
tobarbital anesthesia and 5 to 6 ml. of 
50% Hypaque as the contrast material, at 
varying times from one to 46 days after operation. Visualization of 14 vein grafts 
was also carried out under general anes­
thesia at time-intervals of one to 141 days 
postoperatively, demonstrating the condi­tion of the vein graft and the blood flow and attempting to assess valve function in 
the four grafts containing valves. All of the
dogs in this series had the vein grafts re­moved one to 141 days after operation and 
the appearance of the graft and host veins was assessed grossly and microscopically, sections having been preserved on all of 
these specimens. These grafts were opened 
longitudinally, including 1 to 2 cm. of the 
host vein, at each anastomosis and sewn 
to glass slides with the intima exposed and 
then fixed in 10% formalin solution (Fig. 
5).
Results
All of the animals in this series were 
followed-up from one to 141 days after 
insertion of the autologous vein graft, and 
gross and microscopical examination of the 
venous autograft was carried out. Twenty- 
eight of the 30 dogs examined showed 
excellent functioning grafts, a patency rate 
of approximately 93 %. Of the two occluded 
vein grafts, one occurred in the first dog in 
the series, and examination 21 days after 
operation showed the distal half of the graft 
to be intact and without thrombus, but the 
proximal end was partly thrombosed and 
the host vein, 5 mm. below the proximal 
anastomosis, was completely occluded. The 
other failure was demonstrated by veno­
gram on the first postoperative day and 
showed complete occlusion of the graft and 
associated host vessel. This is considered 
to be due to technical difficulties and 
occurred in the ninth animal in this series.
T A B L E  I. — V e n o g r a m s
W eig h t V e in D a y s
I)og in d ia m eter after
N o . lb. in  m m . op era tion  P a te n t O cclu d ed
7 12 2 .5 15 N
8 14 .5 3 8 X
9 28 4 1 X
10 19 .5 3 46 X
12 18 3 .5 32 X
13 30 4 32 X
14 26 4 .2 5 18 X
22 26 4 25 X
25 18 4 11 X
Venograms (Table I) were performed 
on nine of the animals at intervals of one to 46 days after operation. All of these venograms showed normal function (Fig. 
6), except in the animal (noted above) on
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T A B L E  II.— V isu a lize d  A u t o g r a f t s
Vein Days 
Dog Weight diameter after 
No. in lb. in mm. operation Patent Occluded
2 26 3.5 140 X
3 25 3.5 141 X
5 28 4.5 126 X
6 27 4.5 102 X
7 12 2.5 15 X
8 14.5 3 8 X
9 28 4 1
10 19.5 3 46 X
12 18 3.5 32 X
13 30 4 32 X
14 26 4.25 18 X
17 12 2.5 29 X
22 26 4 25 X
25 18 4 11 X
whom a venogram was carried out on the 
first postoperative day.
Visualization of the functioning graft was 
carried out in 14 animals, including the nine 
who underwent venography at intervals of 
one to 141 days after operation (Table II).
The degree of surrounding fibrosis did 
not seem to be a constant factor; it was 
not uniform in any postoperative period 
and in some cases was largely absent, al­
lowing easy dissection of the delicate func­
tioning autograft. Thirteen of these 14 
autografts were working well, except for 
the one case demonstrated by venography. 
The four autografts containing valves were 
visualized and efforts were made to demon­
strate valve function (Fig. 7). This was
Fig. 6.—Venogram performed on the thirty- 
second postoperative day showing functioning 
graft and the two anastomotic areas.
TABLE III.— A u to g r a ft  E x a m in e d  a t  A u t o p s y
Dog
No.
Weight 
in lb.
Vein 
diameter 
in mm.
Days
after
operation Patent Occluded
1 32 4.5 21 X
4 30 4 35 X
11 17 3.5 84 X
15 19 4 1 X
16 26 4.5 56 X
18 12 3.25 49 X
19 22 4.25 56 X
20 27 4.5 42 X
21 12 3.25 42 X
23 13 3.5 35 X
24 21 4 35 X
26 12 3 21 X
27 28 3.5 21 X
28 30 4.5 14 X
29 17 4 14 X
30 12 3.5 7 X
Fig. 7.—Vein graft with functioning valve.
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Fig. 8.—Photomicrograph of vein graft 21 days after operation (x 120). Smooth 
intimal lining is preserved.
hard to demonstrate in the short graft used; 
although the valve grossly and microscopic­
ally was healthy, absolute function could 
not be proved.
All 30 vein grafts were removed at inter­
vals of one to 141 days after operation 
(Table III).
These were examined grossly and micro­
scopically (Fig. 8), and showed that 28 
of the 30 were patent without stenosis or 
thrombosis. Except for the first dog in our 
series with distal thrombosis already noted, 
there was no evidence of stenosis at the 
site of application of the hemostatic clamps. 
All grafts studied were of the same dia­
meter as the host vessel, without any nar­
rowing along the graft or at the anas­
tomoses.
All incisions healed without wound in­
fection and there was no evidence of 
edema or change in function of the legs 
involved.
D isc u ssio n
Previous experimental work with the 
vascular anastomosing instrument11 had 
demonstrated the successful anastomosis of
small vessels. As further preparation for the 
clinical use of this instrument, it has been 
necessary to carry out this series of autolo­
gous vein grafts, with and without valves, 
to assess the efficiency of the instrument in 
this previously frustrating field. The results 
of the present project indicate that success­
ful venous autografts can be anticipated 
in a high percentage of cases without the 
need for the complicated adjunctive mea­
sures previously described. It is realized 
that further work is required before clinical 
application can be carried out. Our present 
plans are to assess another series of venous 
autografts, involving longer segments of 
deep veins with valves, to determine 
whether valve function can be maintained 
in a long graft. Our results to date, includ­
ing sections of transplanted valves, lead 
us to expect continued satisfactory results. 
Once this method of grafting has been 
demonstrated satisfactorily, a clinical trial 
would probably be justified in the replace­
ment in the human subject of deep veins 
involved in the postphlebitic syndrome. A 
further aspect of this project to be studied 
will be the results of homologous vein 
grafting by this method.
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Sum m ary
Thirty canine femoral venous autografts 
have been carried out with a vascular 
anastomosing instrument, demonstrating a 
patency rate of 93% . Venograms were per­
formed in nine dogs, showing normal re­
storation of venous flow without stenosis in 
eight of the animals studied. Visualization 
of the functioning autograft was earned 
out in 14 dogs, and normal function demon­
strated in 13.
Gross and microscopic examination of all 
30 autografts has been performed, confirm­
ing the results reported.
Future plans for this method of grafting 
have been discussed, including possible 
clinical application.
The authors wish to thank Mr. S. H. Connock, 
head, Mr. S. Smialowski, engineer, and Mr. W. J. 
Watson, designer, of the Instruments and Control 
Systems Laboratory, National Research Council 
of Canada, who materially aided all stages of the 
development of this anastomosing instrument. 
Thanks are due to Professor J. Auer and his staff 
of the Department of Anatomy of the University 
of Ottawa for their generous help in time and 
facilities. The assistance of Dr. J. O. Patton, 
Pathology Department, Dr. D. W. Cockbum, 
Head of the Department of Diagnostic Radiology, 
and Mr. M. Smith, Department of Photography, 
Ottawa Civic Hospital, is greatly appreciated. The 
authors are especially grateful to Dr. G. William­
son and Dr. C. Mitchell, Heads of the Depart­
ment of Education and Research, Ottawa Civic 
Hospital, for their enthusiastic support of this 
project.
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R esum e
Cet article resume les travaux experimentaux 
effectues par les auteurs, portant sur des tentatives 
de greffes veineuses chez l’animal. Une trentaine 
de chiens fut utilisee. Sous anesthesie generate, 
on prooeda a une dissection soigneuse des veines 
saphenes des deux pattes, depuis l’arcade inguinale 
jusqu’a la division basse en petites branches. 
Toutes les collaterales furent soigneusement 
ligaturees, et le tronc principal servit de greffon 
pour le cote oppose. Le anastomoses furent 
pratiquees en employant un instrument qui a ete 
decrit dans un rapport precedent appele “vascular 
anastomosing instrument” de Vogelfanger et al.11 
L ’instrument en question sera mis en utilisa­
tion en clinique, destine plus particuliere- 
ment aux anastomoses de vaisseaux de petit cali­
bre. Cette serie d’experiences semble montrer que 
Ton est en droit d’en attendre de tres bons re- 
sultats.
C O R R E C T IO N
It is regretted that through a typographical error, Dr. Klaus F . W ell- 
mann’s name was incorrectly spelled on page 311 of the July 1962 issue of 
the Journal.
478 CANADIAN JOURNAL OF SURGERY Vol. 5
CANADIAN JOURNAL OF SURGERY
All communications concerning this Journal 
should  ^be marked “Canadian Journal of 
Surgery” and addressed to the Editor, C.M.A. 
Publications, at C.M.A. House, 150 St. George 
St., Toronto 5.
The Journal is published quarterly. Subscrip­
tion is $10 per year ($5 per year for trainees 
in surgery), and starts with the January issue 
of each year. Single copies are $2.50 each, pay­
able in advance. (It would be greatly appre­
ciated if subscribers would please add bank 
exchange to their cheques.)
INSTRUCTIONS TO CONTRIBUTORS
M anuscripts
Manuscripts in duplicate of original articles, 
case reports, and other contributions should 
be forwarded with a covering letter re­
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and not the originals. The magnification of 
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be read. Legends to all illustrations should 
be typed separately from the text and sub­
mitted on a separate sheet of paper. Illustra­
tions should not be rolled or folded.
Language
It should be clearly understood that con­
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ­
ent of the language of submission. If the 
contributor wishes, he may submit an in­
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
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The Royal College o f Physicians 
an d  Surgeons o f Canada
N E W S L
1962 REGIONAL MEETING
The 1962 Regional Meeting of the College will be held at the General Hospital, St. John’s, Newfoundland, from October 8-10, 1962. This is the second Atlantic Regional Meeting and is being held in collaboration with the Annual Scientific Meeting of the St. 
John’s Clinical Society (St. John’s Branch, Newfoundland Medical Association) and the Newfoundland Chapter of the College of 
General Practice of Canada. The Annual Meeting of the Atlantic Orthopaedic Society is also being held on concurrent dates.
The three-day scientific program will include sessions in medicine, pediatrics, surgery and obstetrics and gynecology. Distinguished lec­
turers, sponsored through the Educational 
Endowment Fund of the College, will include: Dr. Frederick G. Kergin, Professor and Head of the Department of Surgery, University of Toronto; Dr. Douglas E. Canned, Professor and Head, Department of Obstetrics and Gynecology, University of Toronto; Dr. Douglas G. Cameron, Professor of Medicine, McGill University; and Dr. F. Robert Tucker, Associate Professor of Surgery (Orthopedic Surgery), University of Manitoba. The guest lecturer in Pediatrics, sponsored by the Di­vision of Postgraduate Medical Education of Dalhousie University, will be Dr. Sydney S. Gellis, Professor of Pediatrics, Boston Univer­
sity School of Medicine, and Director of Pediatrics, Boston City Hospital.
Fellows and certificated specialists of the 
College and all registered physicians in the Atlantic Provinces will be cordially welcomed at this meeting. Further information may be 
obtained from Dr. Ian Rusted, Chairman of 
the Committee on Arrangements, 17 Exeter Avenue, St. John’s, Newfoundland.
1963 ANNUAL MEETING
The 1963 Annual Meeting of The Royal College of Physicians and Surgeons of Canada will be at the Macdonald Hotel, Edmonton, Alta., from January 17-19, 1963. Attention is drawn to the announcement which appears on page 481 of this Journal, extending an invi­tation to certificated specialists of the College to attend this meeting.
E T T E R
Dr. E. Harry Botterell, formerly Associate Professor of Surgery (Neurosurgery), Univer­sity of Toronto, and recently appointed Dean 
of the Faculty of Medicine of Queen’s Uni­versity, has accepted the invitation to present the Annual Lecture in Surgery at this meeting.A third lecturer has been introduced into the program of the Annual Meeting, which, 
in 1963, will be devoted to obstetrics and gynecology. Dr. E. Stewart Taylor, Professor and Head of the Department of Obstetrics and 
Gynecology at the University of Colorado, Denver, Colorado, will present this lecture.
Professor Walter C. MacKenzie, Vice- President of the College for the Division of Surgery, has been named to represent The Royal College at the 1962 Annual Meeting of the International Federation of Surgical Col­leges, which will be held in Atlantic City in October 1962, immediately preceding the 
Clinical Congress of the American College of Surgeons.
The President of the College, Dr. G. Mal­colm Brown, will attend a Conference of Presidents of Colleges of Physicians of the Commonwealth and Associated Republics at 
the Royal College of Physicians of Edinburgh on October 3, 4 and 5, 1962.
Mr. Clifford Naunton Morgan, Surgeon 
to St. Bartholomew’s and St. Mark’s Hospitals, London, England, has been named as the 1963 Sir Arthur Sims Commonwealth Travel­ling Professor to Canada. The itinerary of Mr. 
Morgan’s visit, which will likely be in the autumn of 1963, will be announced later.
REVISED TRAINING REQUIREMENTS IN PLASTIC SURGERY
In keeping with its objective of providing a single standard of training for both the Fellow­ship and Certification examinations, the Council, at its meeting in January 1962, on the recommendation of the Committee in Plastic Surgery and the Credentials Committee,
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adopted the following training requirements 
for both the Fellowship examination in Sur­
gery modified for Plastic Surgery and the 
Certification examination in Plastic Surgery. 
Commencing in 1966, candidates for these 
examinations must have completed training in 
accordance with the revised requirements. 
Candidates who will be taking the examina­
tions before 1966 may have their training 
assessed in accordance with the regulations 
dated May 1956 (reprinted September 1959).
REGULATIONS RELATING TO THE 
TRAINING REQUIREMENTS IN 
PLASTIC SURGERY (FELLOWSHIP 
AND CERTIFICATION)
The plastic surgeon has a particular need 
o f training in those fields of orthopedic sur­
gery, neurosurgery, otolaryngology and urology 
necessary to a proper understanding and 
practice of his specialty. This may be obtained 
by spending specific periods upon some or all 
o f these services. It is desirable that the can­
didate have training in the problems of child­
hood, such as cleft lip and cleft palate, as well 
as experience in a hospital for adults.
During the course of training the candidate 
must acquire a knowledge of pathology and 
of the basic sciences necessary to the under­
standing and practice of plastic surgery. This 
may be done concurrently with the resident 
training by attendance at special courses in 
these subjects, or by spending specific periods 
of full-time training in pathology or in basic 
science beyond the requirements set out in 
the following regulations:
1. An approved general internship of at 
least one year.
2. Four years of graduate training in addi­
tion to the general internship. This period 
must include:
(a ) One year of approved resident training 
in general surgery.
(b) One year of approved resident training 
in surgery, to include training in at least two 
of the following: neurosurgery, orthopedic 
surgery, otolaryngology and urology.
(c) Tw o years of approved resident training 
in plastic surgery.
W . G ordon  B e a t t ie , F.R.C.S.[C], 
Honorary Assistant Secretary, 
September 4, 1962.
FORTHCOMING MEETINGS
AMERICAN COLLEGE OF SURGEONS
The following sectional meetings of the 
American College of Surgeons will be held in 
1963:
January 21-23: Hotel Westward Ho, Phoenix, 
Arizona, U.S.A. Local Chairman, Dr. Mac­
Donald Wood.
February 11-13: Queen Charlotte Hotel, Char­
lotte, N.C., U.S.A. Local chairman, Dr. 
Paul W. Sanger.
March 11-14: Annual 4-day sectional meeting 
for doctors and graduate nurses. Pennsyl- 
vania-Sheraton Hotel, Pittsburgh, Penn., 
U.S.A. Local Chairman for surgeons’ meet­
ing, Dr. James R. Watson.
April 25-27: The Royal York Hotel, Toronto, 
Ont. Local Chairman, Dr. Robert C. Laird.
The 50th Anniversary Year Annual Clinical 
Congress will take place in San Francisco, 
California, from October 27 to November 1, 
1963.
For information, write to Dr. William E. 
Adams, Secretary, American College o f Sur­
geons, 40 East Erie Street, Chicago 11, 111., 
U.S.A.
THE CANADIAN SOCIETY FOR THE 
STUDY OF FERTILITY
The ninth Annual Meeting of the Canadian 
Society for the Study of Fertility will be held 
at the Chateau Laurier Hotel, Ottawa, Ont., 
on October 26 and 27, 1962.
For further information, write to the Secre­
tary, Dr. George H. Arronet, Infertility Centre, 
Royal Victoria Hospital, Montreal, P.Q.
JOINT MEETING OF
THE CANADIAN CARDIOVASCULAR 
SOCIETY AND THE CANADIAN 
HEART FOUNDATION
The Canadian Cardiovascular Society (for­
merly the Canadian Heart Association) and the 
Canadian Heart Foundation will hold joint 
Annual and Scientific Meetings in Quebec City 
from November 28 to December 1, 1962.
For further information, write to Dr. John 
B. Armstrong, Canadian Heart Foundation, 
501 Yonge Street, Toronto 5, Ont.
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INVITATION TO CERTIFICATED  
SPECIALISTS OF THE ROYAL 
COLLEGE OF PHYSICIANS AND 
SURGEONS OF CANADA TO ATTEND 
THE 1963 ANNUAL MEETING OF THE 
COLLEGE
The 1963 Annual Meeting of The Royal 
College of Physicians and Surgeons of Canada 
will be held at the Macdonald Hotel, Edmon­
ton, Alberta, Thursday, Friday and Saturday, 
January 17, 18 and 19, 1963.
Continuing a policy which was initiated in 
1962, a cordial invitation is extended to all 
certificated specialists of the Royal College to 
attend the Annual Meeting.
Certificated specialists desiring to attend the 
Annual Meeting should complete and return 
the application form below to the Secretary, 
The Royal College of Physicians and Surgeons 
of Canada, 74 Stanley Avenue, Ottawa 2, 
Ontario, together with a cheque or money 
order in payment of the Registration Fee of 
$15.00.
Certificated specialists who have registered 
will be entitled to attend all of the scientific 
sessions and other functions with the exception 
of the Annual Business Meeting of the College 
and will be granted the privilege of the floor 
in the discussion of scientific papers.
A summary of the scientific program will be 
published in the Canadian M edical Associa­
tion Journal in mid-December. Certificated 
specialists who have registered to attend the 
meeting will also be sent a copy of the printed 
program at that time.
B o o k s  R  e c e i v e d
Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues.
Applications and Methods of Counting and 
Sizing in Medicine and Biology. Consulting Editor: 
Walter E. Tolies. Editor: Mary C. Johnstone. 
Annals of the New York Academy of Sciences, 
Vol. 99, Art. 2, pages 231-344. Illust. New York 
Academy of Sciences, New York, June 29, 1962.
Athletic Injuries. Prevention, Diagnosis and 
Treatment. 5th ed. Augustus Thorndike. 260 pp. 
Illust. Lea & Febiger, Philadelphia; The Mac­
millan Company of Canada Limited, Toronto, 
1962. $5.50.
Capillary Strength and the Menstrual Cycle. 
C. Alan B. Clemetson, Lilian Blair and Albert B. 
Brown. Annals of the New York Academy of 
Sciences, Vol. 93, Art. 7, pages 277-300. Illust. 
New York Academy of Sciences, New York, April 
15, 1962.
Cleft Palate and Speech. 5th ed. Muriel E. 
Morley. 279 pp. Illust. E. & S. Livingstone Ltd., 
Edinburgh and London; The Macmillan Company 
of Canada Limited, Toronto, 1962. $4.95.
The Collagenolytic Activity of Pancreas. J. C.
Houck and Y. M. Patel. Annals of the New York 
Academy of Sciences. Vol. 93, Art. 9, pages 331- 
350. Illust. New York Academy of Sciences, New 
York, May 15, 1962.
The Effective Modulus of Elasticity. Abraham 
Slavin. Annals of the New York Academy of Sci­
ences. Vol. 93, Art. 6, pages 207-276. Illust. New 
York Academy of Sciences, New York, March 28, 
1962.
Urology in Medical Practice. 2nd ed. Frank C. 
Hamm and Sidney R. Weinberg. 323 pp. Illust. 
J. B. Lippincott Company, Montreal, 1962. $10.50.
(Continued on page 489)
The Secretary,
The Royal College of Physicians and Surgeons of Canada,
74 Stanley Avenue,
Ottawa 2, Ontario.
I desire to register to attend the Scientific Sessions of the Annual Meeting 
of The Royal College of Physicians and Surgeons of Canada to be held at the 
Macdonald Hotel, Edmonton, Alberta, January 17, 18 and 19, 1963.
Enclosed is a cheque/money order in the amount of $15.00 in payment of 
the Registration Fee.
Name of Certificant: ................................................................................................................................
Address; .......................................................................................................................................................
Name of Specialty: ..........................................................
(please print)
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B O O K  R E V I E W S
(See also pages 3 8 4  and 470)
MODERN TRENDS IN GASTRO-ENTEROL- 
OGY'. 3rd series. Edited by W . I. Card. 317  
pp. Illust. Butterworth & Co. (Canada) Ltd., 
Toronto, 1961. $14.00.
This volume approaches various problems 
in gastroenterology by allowing individual 
authors with extensive experience, both 
clinically and in the research laboratories, to 
deal with their own particular subjects. In 
33 pages, Kenneth Warren of the Lahey 
Clinic describes the surgery of the pancreas, 
orienting the reader as to present concepts 
in treating acute and chronic pancreatitis, 
adenomata and malignancy. The section on 
the Zollinger-Ellison syndrome is most en­
lightening. Several sections, such as those 
dealing with the management of peritonitis, 
radiology in diseases of the small intestine and 
bilirubin metabolism, are of particular value 
to the graduate who is about to enter upon his 
postgraduate surgical career. Most of the 
chapters are easily read; occasionally one 
becomes lost in the detail inherent to the 
subject.
ARTERIOGRAPHY. David Sutton. 322 pp.
Illust. E . & S. Livingstone Ltd., Edinburgh and
London; The Macmillan Company of Canada
Limited, Toronto, 1962. $12.60.
There has long been a need for an authorita­
tive book on arteriography and this volume 
fills the gap. The book is divided into two 
main sections, the first being devoted to ap­
paratus, contrast media and a clear account of 
the various procedures.
Complications are discussed in some detail 
and considered to be due mainly to faults in 
technique. It is worth drawing attention to the 
recommendation of a test dose when perform­
ing lumbar aortography. This precaution is 
often neglected but guards against direct injec­
tion into the renal artery, the superior mesen­
teric artery or subintimal injection.
The greater part of the book is devoted to 
the application of various techniques which 
are discussed on a regional basis. A chapter 
of particular interest is on selective renal 
angiography in the study of hypertension, 
tumours and congenital lesions. Suprarenal an­
giography is mentioned but here the applica­
tion is somewhat limited since the investigation 
of pheochromocytomas is fraught with danger 
unless the patient is protected with hypoten­
sive drugs. There is an interesting chapter on 
uterine angiography.
Techniques of thoracic and coronary ar­
teriography are described as well as the diag­
nosis of dissecting aneurysm.
The final chapters are devoted to cerebro­
vascular disease and intracranial lesions, such
as aneurysm and angioma, but cerebral tu­
mours receive surprisingly scant consideration.
The book is extremely well set out; the 
illustrations in general are very good, but poor 
illustrations, like Figures 216 and 220, stand 
out in striking contrast and would better have 
been omitted. Each chapter contains a full 
bibliography. The book should have a wide 
appeal, for in essence it is an illustrated atlas 
of disease.
It would be unfortunate if this clear exposi­
tion encouraged a crop of occasional arteriog- 
raphers, for as the author writes, “the surgeon 
or radiologist who is only likely to perform 
occasional angiograms would be better advised 
to refer his patients to a colleague at a centre 
undertaking a larger volume of vascular work”.
T H E  POSTTHROMBOPHLEBITIC S Y N ­
DROME. Roy J. Popkin. 221 pp. Illust. Charles 
C Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1962. $9.25.
This is a small book of some 200 pages of fine 
paper and good print. That the author has 
had a wide experience in this field is apparent 
on reading this book. One of the valuable 
features of it is that he succinctly separates 
“the wheat from the chaff”. Good summaries 
of the different facets of the syndrome, in­
cluding the basic anatomy and physiology, are 
included. The pathogenesis, diagnosis and 
treatment of the post-thrombotic syndrome, as 
well as its prevention and the treatment of 
sequela and subsequent rehabilitation, are 
fully discussed. A chapter is devoted to venog­
raphy. This work is well organized and there 
is a large up-to-date bibliography. It is 
recommended for persons interested in this 
field particularly for those desiring a good 
complete review which is not too long.
FUNDAMENTAL TECHNIQUES OF PLASTIC 
SURGERY AND TH EIR SURGICAL APPLI­
CATIONS. 2nd ed. Ian A. McGregor. Fore­
word by Sir Charles Illingworth. 286 pp. 
Illust. E . & S. Livingstone Ltd., Edinburgh & 
London; The Macmillan Company of Canada 
Limited, Toronto, 1962. $5.85.
The second edition of this practical volume 
contains added material on fractures of the 
facial bones, and on some aspects of surgery of 
the hand.
As with the first edition it is well illustrated. 
This is an excellent manual for senior and 
postgraduate students, as well as for the 
surgeon who is occasionally called upon to 
treat such patients.
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THE VESICO-VAGINAL FISTULA. J. Chassar 
Moir. 151 pp. Must. Bailliere Tindall and Cox, 
London; The Macmillan Company of Canada 
Limited, Toronto, 1961. $7.50.
This monograph on the fistulas of the urinary 
tract in women is a timely contribution to 
medical literature. It should prove of great 
value to all gynecological surgeons, who may 
be required to deal with the problem.
The author has had a wide personal experi­
ence in the management of these incapacitat­
ing lesions extending over 30 years. He writes 
in a clear concise style, which is especially 
suitable for the detailed description of opera­
tive techniques. Interspersed throughout the 
text are short resumes of interesting and diffi­
cult cases which are used to illustrate special 
points. These are presented in a pleasant narra­
tive manner which holds the reader’s interest 
and relieves the monotony of the minutae of 
operative manipulations.
Of particular interest to those historically 
minded is the opening chapter which relates 
the vicissitudes and ultimate triumph of J. 
Marion Sims, a world pioneer in the operative 
repair of vesico-vaginal fistulas.
Succeeding chapters deal with the type of 
fistulas, principles of treatment, instruments 
required, preoperative and postoperative care 
and the exact techniques of operative repair.
The book is generously illustrated by some 
50 excellent photographs of actual cases as 
well as by several line drawings which clearly 
demonstrate the many variations in type and 
their appropriate care.
Although the author emphasizes the vaginal 
methods of repair, which he strongly supports, 
other methods of transabdominal, transvesical 
and diversionary type are outlined to give the 
reader a complete discussion on the subject.
If one small criticism might be offered, the 
dearth of bibliography lessens its value as a 
reference manual on this important subject, 
although the author points out in his preface 
that his intention has been to produce “a practi­
cal guide to the treatment of vesico-vaginal 
fistulae”. This he has surely done.
The book is of convenient size and has fine 
paper and excellent clear type. In the review­
er’s copy some eight pages were found lying 
free, which mars an otherwise perfect score.
INJURIES AND INFECTIONS OF THE HAND. 
R. H. C. Robins. 220 pp. Must. Edward Arnold 
(Publishers) Ltd., London; The Macmillan Com­
pany of Canada Limited, Toronto, 1961. $11.35.
This is another book which focuses attention 
on the hand as an anatomical unit.
It is primarily designed for surgeons work­
ing in the emergency department of a hospital 
or large industrial centre. Basic principles are 
elaborated with their practical applications. 
Specific methods of skin-covering and soft 
tissue handling are discussed. In the review of 
fractures of the hand, the principle is empha­
sized that the prevention of early movement 
may produce a satisfactory reduction on the 
radiograph, but result in a disabled hand.
The colour illustrations and the many black 
and white photographs point out clearly the 
meaning of the text.
It would have been of value to give details 
of the many references used by the author. 
Reconstructive procedures are not given in 
sufficient detail for late, chronic problems.
The book is recommended for the emer­
gency room and all who may be dealing with 
hands immediately after injury.
TRAITE DE THERAPEUTIQUE CIIIRURGI-
CALE. Vol. V. Organes genitaux de ITiomme.
Appareil urinaire de 1’homme et de la femme.
Organes genitaux de la femme. Edited by L.
Quenu and H.-G. Robert. 757 pp. Must. Masson
& Cie, Paris, 1961. 132 NF. $26.40 (approx.).
Ce volume a ete concu specialement pour les 
jeunes chirurgiens qui a leur debut peuvent 
hesiter devant la meilleure solution therapeu- 
tique chirurgicale. II est la collection de notes 
de 18 annees d’enseignement du professeur 
J. Seneque. Pour poser une therapeutique 
chirurgicale adequate le professeur formule la 
triade suivante: 1. posseder un diagnostic aussi 
exact que possible en se servant de tous les 
moyens d’investigation. 2. Prevoir et savoir 
reconnaitre lors des interventions chirurgicales 
les lesions anatomiques telles qu’elles sont 
susceptibles de se presenter. 3. Connaitre la 
gamme des interventions chirurgicales pro- 
posees afin de choisir la meilleure possible.
L ’ouvrage est construit en fonction de ce 
principe. II ne comporte pas de descriptions 
minutieuses de la technique meme, ni la 
description des temps operatoires. Chaque 
chapitre comporte d’abord des notions indis- 
pensables pour etablir avec precision un 
diagnostic, une breve revue physiopatho- 
Iogique et enfin les differentes interventions 
qui peuvent etre pratiquees.
On y suit le plan suivant: therapeutique 
urologique allant de la traumatologie de 
Fappareil urinaire en passant par les infections, 
les tumeurs et les malformations pour terminer 
par les affections de Fappareil genital male. 
La deuxieme partie plus volumineuse est 
consacree a la gynecologie. Troubles organi- 
ques a savoir traumatismes, malformations, 
infections, tumeurs et on termine par les 
troubles fonctionnels,
L ’auteur a le merite de couvrir a peu pres 
toute la therapeutique gynecologique et uro­
logique. Le texte est clair, bien redige et 
absent de longues dissertations qui pourraient 
alourdir ce traite. Cependant s’il merite d’etre 
lu, consulte, il doit servir surtout comme livre 
de reference. Dans la preface une phrase 
intrigue: “Le volume ne comporte aucune 
bibliographic car une bibliographic incomplete 
est sans raison et une bibliographic complete 
aurait inutilement alourdi ce traite.” Si ce
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volume a ete ecrit sans bibliographic il devient 
le reflet d’une seule opinion et ceci est une 
erreur tres grande au point de vue scientifique. 
A ce sujet on peut reproduire des aphorismes 
tels qu’en parlant des dechirures obstetricales 
l’auteur dit “ eviter la myorraphie chez les 
femmes jeunes” ou encore en parlant des 
avortements “j’ai en horreur les curettages 
iteratifs ou on ne fait qu’aggraver les degats 
de l’endometre ”. Ces exemples pourraient etre 
multiplies par douzaines ou l’auteur a le don 
d’etonner nos esprits habitues de penser tel 
traitement parce que dans tel ou tel centre les 
resultats sont meilleurs. Un volume qui est 
1’opinion d ’un homme n’apporte pas cet avan- 
tage. L ’auteur formule comme therapeutique 
des choses qui sont perimees dans nos milieux 
depuis dix ans.
L ’opinion du critique est que ce volume 
doit servir de reference pour un lecteur averti 
et ne doit pas servir de guide therapeutique 
pour choisir tel ou tel precede.
BRITISH SURGICAL PRACTICE. Surgical Pro­
gress 1961. Edited by Sir Ernest Rock Carling 
and Sir James Paterson Ross. 622 pp. Illust. 
Butterworth & Co. (Publishers) Ltd., London; 
Butterworth & Co. (Canada) Ltd., Toronto, 
1961. $14.00.
In this annual volume of surgical progress, 
the editors have brought together a series of 
17 rather comprehensive articles dealing with 
a wide range of subjects chosen with the ob­
ject o f bringing up to date some of the prob­
lems dealt with in earlier volumes, and of 
introducing new material, both clinical and 
basic.
The authors have been carefully selected, 
each being an expert in his field, and their 
efforts are uniformly good.
As a supplement to the previous issues of 
Surgical Progress, this volume is of great value. 
Apart from this, it provides for the surgeon 
with broad interests an extraordinarily efficient 
survey of several fields with which one may 
have a somewhat vague and declining famili­
arity and about which one would like to know 
more. Here can be found articles on such 
subjects as tissue storage, genetics, and the 
experimental aspects of wound healing—writ­
ten in a language more readily understood by 
the general reader than are most articles on 
such subjects published in special journals.
Such reviews as those which deal with 
stereotactic surgery and the artificial kidney 
instruct the reader in these recent develop­
ments in a most competent way, and even 
those who never have been, and never will 
be, involved in these techniques may well find 
these sections interesting in their own right.
The other subjects are well chosen. Neo­
plastic diseases of the testis, parathyroids, the 
carotid body and the bladder are competently 
covered. The treatment of imperforate anus 
and of hydrocephalus is well described.
All in all, this book achieves its purpose of 
telling the general surgeon what current surgi­
cal practice can achieve in certain fields—and 
it does so in a most engaging fashion.
EVALUATION OF TISSUE AND PROSTHETIC 
VASCULAR GRAFTS. Sigmund Adam Weso- 
lowski. 167 pp. Illust. Charles C Thomas, 
Springfield, 111.; The Ryerson Press, Toronto, 
1962. $14.75.
This monograph represents a prodigious 
amount of work and a wealth of information, 
for which the author should be congratulated. 
It is a book that should be studied by all 
surgeons interested in the field of vascular 
surgery. Using 330 pigs, the author assessed 
44 graft materials and the procedure, throm- 
boendarterectomy. The growing pig is con­
sidered to be most appropriate for this type 
of experiment, as the results of short-term 
observations in these animals are equivalent 
to those of long-term studies in the human. 
Some predicted results such as homograft cal­
cification and loss of elastic tissue, which 
occurred after 6 to 8 months in the growing 
pig, were borne out by observations in the 
humans after 4 to 5 years.
Much of the data in the book concerns the 
evaluation of various tissue grafts and syn­
thetic grafts. The former group consisted of 
autologous, homologous and heterologous 
tissues while the latter group consisted mainly 
of the two most popular graft materials, Da­
cron and Teflon. The results are conveyed in 
15 detailed tables and illustrated by excellent 
gross and microscopic pictures.
From all these extensive observations, the 
author constructed a scale of acceptability 
which divides the grafts into three groups: 
(a) Grafts with acceptable long-term fate con­
sisted mainly of autologous tissues. Autologous 
artery and vein are of proved acceptability as 
graft materials, while the central tendon of the 
diaphragm and pericardium require further 
evaluation. Provided 25% of the media is left 
behind in thromboendarterectomy, the long­
term results are equivalent to those obtained 
with the use of autologous artery, (b) Grafts 
with acceptable short-term fate consisted of 
various fresh and preserved homologous arter­
ies, and the synthetic materials, Dacron and 
Teflon. It was found that the porous are more 
desirable than the less porous materials. From 
the author’s point of view, Dacron is prefer­
able to Teflon because of its superior mechan­
ical handling properties, (c) Grafts with unac­
ceptable fate consisted of Ivalon, heterologous 
arteries, and various homologous arteries which 
have undergone too much tissue damage dur­
ing preparation.
The author summarized his work by giving 
suggestions for further studies in the search for 
better graft materials.
(Continued on page 486)
pHisoHex Replaces Soap 
in Fight Against Bacteria
SW EDEN ESTABLISHES W O R LD ’S F IR S T  ‘‘S O A P LE S S  H O S P IT A L ” — In Sweden’s 
huge 2,300-bed Malmo General Hospital, the potent anti-bacterial agent, pHisoHex, has com ­
pletely replaced soap in operating rooms, wards, clinics, food-handling areas and in all antiseptic 
procedures designed to protect the staff, patients and visitors from  the risk of cross-infection.
► The changeover to a “soapless” 
status followed com parative
V studies confirming the superior
effectiveness of pHisoHex in the 
control of bacteria. An example 
of the findings—in presurgical 
scrubbing, 3 minutes’ wash with 
pHisoHex produces a better
► disinfection than 6-10 minutes’ 
wash with soap, water and 
alcohol. The frequency of sterile 
samples in the pHisoHex group 
was about 3 times greater than
I in the soap group, the number
1 of bacteria in the glove juice
being reduced by about one- 
fifth. With the sustained anti­
bacterial action of pHisoHex, a 
>. progressive reduction in the
incidence of infection is antici­
pated.
VALUE OF COMPREHENSIVE 
pHisoHex PROGRAM VERIFIED BY 
* NORTH AMERICAN STUDIES
At the new Stanford University 
H o sp ita l (C alifo rn ia), the 
incidence of staph cultures was
cut from 51% to 3% after a 
program of regular washings 
of newborn infants and general 
disinfecting practices was ini­
tiated.1 Of 777 infants examined, 
only 10 of the cultures obtained 
yielded co ag u la se -p o sitiv e  
strains. No infant demonstrated 
staphylococci in more than one 
site. The results were even more 
encouraging with 52 premature 
infants, from whom no staph 
was recovered after 70 days of 
residence in the nursery.
YALE STUDY: pHisoHex CHECKS 
STAPH IN OLD NURSERY
Following trials at Stanford, one 
of the participating doctors 
directed a similar study at an 
older institution, the Yale-New 
Haven Medical Centre in Con­
necticut.2 Comparable successes 
were obtained, including the 
virtual elimination o f nasal 
colonization in newborn infants.
1. Simon, H . J ., Y affe, S. J . and 
G luck, Louis (Stanford U niv. Sch . 
M ed., Palo A lto, Calif.): Effective 
control of staphylococci in a nursery, 
New Eng. J. Med. 265: 1171, Dec. 14, 
1961.
2. G luck, Louis, and Wood, H. F . 
(Y ale Univ. Sch . M ed., N ew H aven, 
Conn.): Effect of an antiseptic skin- 
care regimen in reducing staphylococ­
cal colonization in newborn infants, 
New Eng. J. Med. 265: 1177, Dec. 14, 
1961.
Clinical data on these studies 
will be supplied on request. In 
addition, detailed reports are 
available on the effective control 
of infection by pHisoHex in 
c o m p re h e n s iv e  p r o g r a m s  
conducted by the Vancouver 
General Hospital, the Hospital 
of the Good Samaritan (Los 
Angeles), and other leading 
North American institutions. 
Write to:
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VESICO-VAGINAL FISTULAS AND RELATED 
MATTERS. C. Scott Russell, with foreword 
by Norman F. Miller. 97 pp. Illust. Charles C 
Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1962. $6.00.
This volume is a concise and readable presen­
tation based largely on the extensive personal 
experience of the author whose training in 
this field was largely influenced by Dr. Chassar 
iMoir, the acknowledged British authority on 
genital fistula. An introductory historical chap­
ter and frequent references to the views of 
other workers indicate the author’s under­
standing of his topic and familiarity with an 
extensive literature. Separate chapters are 
devoted to a detailed consideration of pre­
operative and postoperative care. The tech­
nique of repair receives careful discussion 
with a clear expression of the author’s prefer­
ence. Such controversial topics as positioning 
of the patient and the suture material of 
choice are discussed. Thirty-five illustrations 
of generally good quality supplement the text. 
Brief case reports are freely used to illustrate 
the common varieties of fistulas and their 
attendant problems. As few Canadian 
gynecologists and urologists have more than 
iimited experience with vesico-vaginal fistulas, 
this compact well-illustrated volume, written 
by a person of wide experience, represents a 
most useful reference book for all who deal 
with these rare but trying lesions.
ACQUIRED SURGICAL LESIONS OF THE 
ESOPHAGUS. Clifford F. Storey, with a chap­
ter on Carcinoma of the Esophagus by E. G. 
Laforet, J. W. Strieder and J. P. Lynch. Fore­
word by Alton Ochsner. 365 pp. Illust. Charles 
C Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1962. $21.00.
This monograph in the John Alexander mono­
graph series is a very complete review of the 
acquired lesions of the esophagus. Com­
mencing with achalasia and esophageal di­
verticula, it discusses hiatus hernia, with the 
associated reflux esophagitis, ulcers and stric­
tures, foreign bodies, and perforations. It 
covers spontaneous rupture of the esophagus 
and benign fistula and benign tumours.
In addition there is a relatively full dis­
cussion of esophageal replacement going into 
the historical aspect of the subject, and touch­
ing on the practical aspects and the present 
conceptions of these replacements. The last 
chapter by Drs. Laforet, Strieder and Lynch, 
is on carcinoma of the esophagus, and gives 
their experiences with this dreadful disease. 
As in most monographs, this gives the experi­
ence particularly of the author and, although 
he has extensive references, he enlarges to a 
large extent on his own experiences rather 
than gives a complete review of the literature.
It is very readable, and certainly does cover 
the subject in a satisfactory manner.
I believe it is to be recommended particu­
larly to general surgeons who have a special 
interest in thoracic problems.
PRINCIPLES OF GENERAL SURGERY. K. N.
Udupa. 712 pp. Illust. Banaras Hindu Univer­
sity Press, Varanasi-5, India, 1961. Rs. 20. $5.00.
(approx.).
It is good to see a text specially written for 
students of surgery in India and available to 
them at a reasonable price. The tremendous 
increase in the number of medical schools in 
India should encourage the writing of more 
books by Indian authors. These will be helpful 
to the students and contribute to the knowl­
edge of the problems of surgery that are 
peculiar to tropical and sub-tropical countries. 
There are interesting references to the early 
history of surgery. In this respect, it is not 
quite clear whether or not the author believes 
that heads were actually transplanted in India 
by the Ashwini brothers long ago. Surgical 
training and the response of the body to 
injury is discussed. Chapters follow on pre­
operative and postoperative care and some 
aspects of surgical technique. The remainder 
of the book discusses surgical conditions 
grouped under the etiological headings, 
“Congenital and Traumatic Lesions” and 
“Infections and Neoplasms” . Then there are 
chapters on laboratory and radiological in­
vestigations of surgical patients, and, finally, 
chapters on radioactive isotopes and on trans­
plantation of tissues. The emphasis is on 
general principles. An attempt has been made 
fo cover the more important and useful aspects 
of a very large field.
Dr. Udupa has set out on a very difficult 
task in including so many aspects of surgery 
in a book of only 712 pages. It might have 
been better to leave out the details of labor­
atory investigation which are dealt with in 
other courses and to concentrate on the inter­
pretation and application of their results. It 
would help students in their constant effort 
to sort out fact from theory if observed facts 
and generalizations were a little more clearly 
set apart and, where possible, simple docu­
mentation of the facts given. This would make 
it easier for the students to obtain a clear 
knowledge of the principles of surgery. There 
are a number of statements with which many 
surgeons would not agree, such as the recom­
mendation of prophylactic antibiotics for all 
accidental wounds etc. (p. 256), or the fear 
expressed that herniation may result from 
early ambulation.
Dr. Udupa has certainly put in a great deal 
of work, and medical students in India will 
find this a very readable, interesting and help­
ful introduction to the principles of general 
surgery.
(Continued on page 488)
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A M a j o r  A n n o u n c e m e n t  f r o m  A b b o t t , 
M a k e r s  o f  P e n t o t h a l *
Penthrane
(M E TH O X YF LU R A N E , A B B O T T )
Brings New Ease of Control ,  
& a Host  of Safety Features,  
to Oral Inhalation Anesthesia
Would you like literature? Ask for your free copy of the special 6" x 9" 
32 page professional booklet of data — drop a line to: Professional Services, 
Abbott Laboratories Limited, P.O. Box 6150, Montreal.
A B B O T T  L A B O R A T O R I E S  L I M I T E D
Montreal • Toronto • Winnipeg • Vancouver 
♦Trade Mark Registered Pentothal —  Thiopental Sodium, Abbott
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DRUGS IN ANAESTHETIC PRACTICE. F. G. 
Wood-Smith and H. C. Stewart. 464 pp. But- 
terworth & Co. (Canada) Ltd., Toronto, 1962. 
$12.75.
This volume concisely covers a large and 
rapidly expanding field of knowledge; it will 
be of value to the practising surgeon and 
anesthetist as a reference book, and to the 
student of anesthesia as a basis on which he 
can build the detailed knowledge of pharma­
cology which he requires. The authors have 
endeavoured to assist the student further in 
his task by providing classical references at 
the end of many sections.
Each reader with his personal preferences 
will have his own views on the subject of 
which chapters could, with advantage, have 
been expanded. Perhaps the basic pharma­
cological action of the muscle relaxants should 
have received greater attention, and a section 
on the effect of hypothermia on the action of 
drugs would have been useful. In some areas, 
because of the necessity of brevity, half- 
truths have crept into the text— unfortunate, 
but perhaps unavoidable. However, on the 
whole the book is well balanced, and the 
authors are to be congratulated on providing 
a very readable up-to-date synopsis on the 
action and side effects of the agents in the 
anesthetist’s armamentarium.
THE SPINE. A Radiological Text and Atlas. 2nd 
ed. Bernard S. Epstein. 616 pp. Illust. Lea & 
Febiger, Philadelphia, 1962. $17.25.
This book is now in its second edition, the first 
edition having appeared in 1955. The addition 
of new material as well as a sizeable number of 
new illustrations make this book one of the 
most complete texts available on the human 
vertebral column.
The sections on anatomy and embryology 
have been augmented. Chapters deal exhaus­
tively yet concisely with malformations of the 
spine; diseases of congenital, metabolic and 
endocrine origin; inflammatory and degenera­
tive diseases; neoplasms; traumatic changes; 
diseases of the spinal cord; diseases of hemato­
poietic, collagen and reticuloendothelial sys­
tems, and aortic aneurysms.
Recent literature is reviewed throughout the 
text and the bibliography which follows each 
individual topic is both comprehensive and 
up-to-date. The book is well indexed and the 
illustrations are of excellent quality. A few 
typographical errors are present but are minor 
in nature.
The author emphasizes clinical correlations 
throughout and the book is to be recom­
mended for the orthopedic surgeon, the neuro­
surgeon, radiologists, those engaged in physical 
medicine and all others with a special interest 
in diseases of the spine.
JUST PUBLI
PRINCIPLES OF CHEST X-RAY 
DIAGNOSIS
N ew  Second E dition  
By George Simon, M.D., F.F.R.
The new edition of this famous work is written for the student radiologist and for the 
clinician who is particularly concerned with chest diseases, whether he interprets the 
radiographs himself or has the co-operation of a radiologist.
Throughout this volume a very concise pattern is followed, with each shadow being firstly 
described in factual detail and then discussed from the point of view of interpretation and 
misinterpretations. An approach that will clearly help the reader extract the maximum 
knowledge from an important ancillary aid to diagnosis. Price: $11.25
PRINCIPLES OF BONE X-RAY 
DIAGNOSIS
This book by the same author follows the same pattern. Essentially for the radiologist, 
this book will also be welcomed by orthopaedic surgeons and all doctors who may be 
required to jnterpret the appearance on bone x-rays. Price: $13.00
Write for ten days free examination to:
Butterworths
1367 Danforth Avenue, Toronto 6, Ontario.
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Indications Chirurgicales dans le Traitement des 
Cancers. Henri Redon avec la collaboration de 
Jean-Claude Menegaux. 285 pp. Masson & Cie, 
Paris, 1962. 35 NF. $7.00 (approx.).
Klinische Chirurgie fuer die Praxis. Ir, vier Band- 
en. Band IV, Lieferung 2 (Clinical Practice of 
Surgery. In 4 volumes, Vol. IV, Part 2). Edited 
by O. Diebold, H. Junghanns and L, Zukschwerdt. 
226 pp. Illust. Georg Thieme Verlag, Stuttgart, 
W. Germany; Intercontinental Medical Book Cor­
poration, New York, 1962. DM 42. $10.50 
(approx.).
Injuries of the Knee Joint. 3rd ed. I. S. Smillie. 
536 pp. Illust. E. & S. Livingstone Ltd., Edin­
burgh & London; The Macmillan Company of 
Canada Limited, Toronto, 1962. $16.20.
The Management of Peptic Ulcer. Annals of the 
New York Academy of Sciences. Vol. 99, Art. 1, 
pages 1-229. Conference Editor: David C. H. Sun. 
Illust. New York Academy of Sciences, New 
York, February 28, 1962.
Principles of Chest X-ray Diagnosis. 2nd ed.
George Simon. 207 pp. Illust. Butterworth & Co. 
(Canada) Ltd., Toronto, 1962. $10.00.
Radio Telescope Structures. Jacob Feld. Annals 
of the New York Academy of Sciences. Vol. 93, 
Art. 10, pages 351-456. Illust. New York Academy 
of Sciences, New York, May 31, 1962.
Review of Medical Microbiology. 5th ed. Ernest 
Jawetz, Joseph L. Melnick and Edward A. Adel- 
berg. 400 pp. Illust. Lange Medical Publications, 
Los Altos, Calif., 1962. $5.50.
Scanning Techniques in Biology and Medicine.
Annals of the New York Academy of Sciences. 
Vol. 97, Art. 2, pages 329-526. Conference Editor: 
P. O’B. Montgomery. Illust. New York Academy 
of Sciences, New York, June 5, 1962.
Smooth Muscle Tumors of the Alimentary Tract.
John E. Skandalakis and Stephen W. Gray with 
Duncan Shepard and Geoffrey H. Bourne. 468 pp. 
Illust. Charles C Thomas, Springfield, 111.; The 
Ryerson Press, Toronto, 1962. $19.25.
Textbook of Operative Surgery. 2nd ed. Eric L. 
Farquharson. 949 pp. Illust. E. & S. Livingstone 
Ltd., Edinburgh & London; The Macmillan Com­
pany of Canada Limited, Toronto, 1962. $21.60.
Thoracic and Cardiovascular Surgery with Re­
lated Pathology. Gustaf E. Lindskog, Averill A. 
Liebow and Wiliam W . L. Glenn. 1024 pp. Illust. 
Appleton-Century-Crofts, New York, 1962. $18.00.
Treatment of Cancer and Allied Diseases. Vol. 6. 
Tumors of the Female Genitalia. 2nd ed. Edited 
by George T. Pack and Irving M. Ariel. 381 pp. 
Illust. Paul B. Hoeber, Inc., New York, 1962. 
$16.50.
Unsolved Problems of Thiamine. Commemorat­
ing the Twenty-Fifth Anniversary of the Thiamine 
Synthesis by Robert R. Williams and his collabora­
tors. Annals of the New York Academy of Sci­
ences. Vol. 98, Art. 2, pages 383-614. Conference 
Editor: Heinz M. Wuest. Illust. New York Acad­
emy o f Sciences, New York, April 26, 1962.
HANGER
ARTIFICIAL LIMBS
It is our policy to consult surgeon 
before soliciting patient
Spec ia liz in g  on light 
D u ra l M e ta l and  
English W illo w  limbs 
worn without Shoulder 
strap s.
Im proved and suc­
cessful method in fitting 
short thigh stumps and 
hip d isarticu lations. 
Personal training given 
to patients in the use of 
H an g er Limbs.
BELTS
LEG  BRACES 
Treatise  on 
am putations
C a ta lo g u e  a n d  
d em o n stra tio n  
g iv e n  on re q u es t
Surgeons m ay rest 
assured that patients 
re fe rre d  to us w ill be 
fitted  by fu lly  qualified  
fitte rs, certified  by the 
Am erican Board  for 
Certificatio n , in the 
la te st developm ents 
such as q u ad rila te ra l 
sockets, e tc ., and  that 
techniques w ill f  e  kept 
up-to-date by post­
g rad u a te  courses at 
the N ew  York U niver­
s ity  P o st-G ra d u a te  
M ed ica l School and 
other institutions.
J .  E . HANGER OF CANADA Limited
Head Office established 1861 
38 Camden Street, TORONTO 
Phone EM. 4-5797
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NEW
TWENTIETH
E DI T I ON
DOWNS
CATALOG U E
ALSO AVAILABLE IN 
SECTIONS
This twentieth edition is the most up-to- 
date surgical catalogue, comprising over 
1,000 pages, twenty-eight sections and 
seven thousand illustrations. Sections on 
Orthopaedic, Neurosurgery, E.N.T., Eye, 
Gyn. and Obs., Plastic Surgery, and Uro­
logy are also available separately. Write 
us today for your copy, which will be 
mailed to you by return post.
D O W N  B R O S ,  and M A Y E R  & P H E L P S  ltd
70 G renville  S tree t T o ro n to  5, O n ta rio  - W A . 1-8737
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